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Join the Well - paid
Ranks of the I.C.S.
TRAINED MEN
THERE IS ALWAYS A GOOD POSITION FOR THE MAN

WITH A SPECIALIZED TRAINING, BUT THERE'S

NO WORTH -WHILE PLACE FOR THE UNTRAINED

Ambitious men everywhere have succeeded through
I.C.S. Home Study Courses. So also can you. We
offer you the benefit of our 54 years' matchless ex-

perience as the creative pioneers of
postal instruction. Since our establish-
ment in 1891, more than I ,000,000
British men and women have enrolled
for I. C.S. Courses.

The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

Accountancy
Advertising
Aeronautical Engineering
Aero Engine Fitting
Aero Fitting and Rigging
Aeroplane Designing
Air -Conditioning
Aircraft Eng. Licence
Architecture
Architectural Drawing
Foilermaking
took -keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry
Chemical Engineering
Chemistry, Inorganic and

Organic
Civil Engineering
Clerk of Works
Colliery Examiner's
Colliery Overman's
Commercial Art
Concrete Engineering

And most of the
Special terms for members

Cotton Manufacturing
Diesel Engines
Draughtsmanship

(State which branch)
Drawing Office Practice
Electrical Engineering
Electric Power, Lighting,

Transmission, Traction
Eng. Shop Practice
Fire Engineering
Fuel Technology
Garage Management
Gas -Power Engineering
Heating and Ventilation
Hydraulic Engineering
Hydro -Electric
Joinery
Journalism
Machine Designing
Machine -Tool Work
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mine Surveying
Mining Electrical

Technical, Professional, and Mat
of H.M. Forces and discharged

H.M. Armed Forces.

Motor Engineering
Motor Mechanic
Motor Vehicle Elec.
Municipal Eng.
Plastics
Plumbing
Quantity Surveying
Radio Engineering
Radio Service Eng.
Ry. Equip. & Running
Refrigeration
Salesmanship
Sanitary & Domestic Eng.
Scientific Management
Sheet -Metal Work
Steam Engineering
Structural Steelwork
Surveying

(State which branch)
Telegraph Engineering
Telephone Engineering
Textile Designing
Welding, Gas & Elec.
Woodworking Drawing
Works Engineering
Works Management

tic Exams.

disabled members of.

If you need technical training, our advice on any matter concerning
your work and your career is yours for the asking-free and without
obligation. Let us send you full information regarding the subject in which you
are specially interested. DON'T DELAY. Make ACTION your watchword.

The successful man DOES to -day what the failure
INTENDS doing to -morrow. Write to us TO -DAY

Use this Coupon

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
Dept. 95, International Buildings, Kingsway, London, W.C.2.

(Use penny stamp on unsealed envelope)
Please tend me particulars of your courses in

Name Age
(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
Australia 140. Elizabeth Street, Sydney.
Egypt : 40, Sharia Malika Farida, Cairo.
India Lakshmi Blidgis., Sir Pherozsha Mehca Rd., Port,

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
South Africa : 45, Shortmarket Street. Cape Town.
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THE "FLUXITE OWNS"
AT WORK

Lads! yelled 01. Someone's
name's mud !

That soldering job was a dud.
No FLUXITE, I'll bet,
And, gosh, ain't we wet.

It's not a burst now, it's a
FLOOD ! -

For all SOLDERING work-you need FLUXITE-the paste flux
-with which even dirty metals are soldered and " tinned." For
the jointing of lead-without solder ; and the " running " of white
metal bearings-without " tinning " the bearing. It is suitable
for ALL METALS-excepting ALUMINIUM-and can be used
with safety on ELECTRICAL and other sensitive apparatus.

With Fluorite ,joints can be " wiped"
successfully that are impossible

by any other method.
Used for over 38 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers -in tins,
8d. 1/4d. and 2/8. Ask to see the FLUXITE POCKET PLOW
LAMP, price 2/6d.
Aik TO CYCLISTS! Your wheels will
W NOT keep round and true unless the
spokes are tied with fine wire at the crossings
AND SOLDERED. This makes a much
stronger wheel. It's simple-with FLUXITE

-but IMPORTANT.

ALL MECHANICS WILLHAVETHE "FLUXITE"
GUN puts " FLUX-
ITE " where you
want it by a simple

pressure.'
Price 14 or filled

24.

Write for Book on the ART OF " SOFT" SOLDERING and for Leaflets on
CASEHARDENING STEEL and TEMPERING TOOLS with FLUXITE.

.4Iso on ' WIPED JOINTS.' P,Ice Id. Each.
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

FLUXITE
rr SIMPLIFIES ALL SOLDERING
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MASTERPIECES IN MINIATURE
We are happy to announce that our
famous hand -made scale models of
trains, ships and engines, etc., will
soon be in production and available to
customers. We can supply castings
and parts, materials and drawings for

the Model builder.

WRITE FOR
Wartime Stock List (L/12),

Price 4d.
"Building a 2iin. gauge
Flying Scotsman," Price II-.
" How to Build a Traction

engine," Price 6d.
"Laying Model Permanent

Way," Price 3d.
Perfection in Miniature"

(waterline models), Price 3d.
The ahoy.: are post free

BASSETT-LOWKE LTD.
NORTHAMPTON

LONDON: 112, High Holborn, W.C.1. MANCHESTER : 28, Corporation Street, 4.

"ABRAFILE"
(Regd. Trade Mark)

THE ORIGINAL TENSION FILE

Retail at 9d. each.
Set of Links, Cd. a pair.

Made in 3 GRADES
Coarse (Red),

Med. (Yellow),
Fine (Green).

Thousands of craftsmen and keen metal workers are using " Abrafile "
tension files for speeding and simplifying their metal work. One of the
reasons is that with " Abrafile " there is no need to turn the work when
altering the cutting direction. Just apply pressure in the new direction.
And " Abrafile " tension files do not clog, even when used on softer metal.

HOW TO USE "ABRAFILE" TENSION FILES
Take an ordinary hacksaw frame, slip in a set of links, one into each end,
and insert the " Abrafile " Tension File. Tighten the tension in the usual
way-and start on your cutting. You will be pleased with the results.

ABRASIVE TOOLS LTD.
Egyptian House, 170/173 Piccadilly, London, W.I. Regent 4416 (3 lines)

NEW
MEDIUM FOR
MODELLERS

Above are three widely different models made from
one material - PYRUMA.
This plastic, ready -to -use medium becomes stone hard
on air -drying or baking. It can then be sized and painted
with poster colour or enamels.
PYRUMA is inexpensive and obtainable in tins from
ironmongers, hardwaremen, artists' and handicraft

shops.

Send Id. stamp to the address below for illustrated
instruction sheet on PYRUMA modelling methods.

SAN KEYS

PLASTIC CEMENT

J.H. SANKEY & SON,LI?

1111211474

OBTAINABLE AT ALL IRONMONGERS, ETC.

ILFORD EST. 1857 ESSEX
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TOWER TOOLS
BRITISH MADE

Now obtainable from:

!.13
WALNUT TREE WALK, KENNINGTON, LONDON, S.E.11.

-4111=11111111101111111111111111111n11111M

3
GOOD CHEMICALS
FOR THE AMATEUR
PHOTOGRAPHER

AZOL
DEVELOPER FOR
THE NEGATIVES

UNIVERSAL
DEVELOPER FOR
THE PRINTS

ACID -HARDENING
LIQUID FIXING

FOR NEGATIVES
AND PRINTS

ASK YOUR DEALER FOR THE
SCALES BRAND CHEMICALS

JOHNSON & SONS, MFG. CHEMISTS, LTD.
HENDON, N.W.4. ESTABLISHED 1743

If you use solder it will
cost you no more to use
1-tiAatin

1T L CO
The FINEST Cored Solder
in the World
Contains 3 cores of extra
active non - corrosive Ersin
Flux. No extra Flux required.
The solder that was used for
making high precision soldered
joints in radar and other vital
equipment. Nominal 1 lb. reels
and 6d. cartons available from
most electrical shops and
ironmongers.

F7eleaarloen

No. c-
Alloy

Tin/Lead S.W.G.
Approx. length

per nominal
1-1b. reel.

Price per nominal
1 -lb. reel.

16014 60.40 14 64 feet 6/-
16018 60 40 18 178 feet 6 9

14513 45 55 13 45 feet 4 10
14516 45 55 16 94 feet 5,3

Samples free of charge upon request.

MULTICORE SOLDERS LTD.
MELLIER HOUSE, ALBEMARLE ST., LONDON, W.1

Tel. : REGENT 1411 ,P.B.X. 4 lines,

bl:T;IY0.111.0
Stands for Lathes

Really up-to-date cc,s: Iron Stands are available
for Myford Lathes. They are sturdy and rigid,
and incorporate heavy trays with integral facings
designed for each type of Myford bed. Facings,
tray undersides and legs are machined to level
surfaces.

These Stands can be
supplied with or without
built-in Motorising
Countershaft equipment of
special design. This equip-
ment utilizes Vee - rope
drive and incorporates a
hand lever for tension
release, also fine adjustment
of tension without resort
to spanners.

Vee Headstock Pulleys can
be supplied to convert
Lathes with flat belt drive.

MYFORD ENGINEERING COMPANY LTD.,
BEESTON, NOTTS. Phone : 5422213,4

78-80
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S. TYZACK & SON LTD
ENGINEERS MACHINERY AND TOOL SPECIALISTS

GEARED SCROLL LATHE CHUCKS
High-grade Nickel Chrome Steel Scrolls.
Alloy Steel Pinions.
Complete with 2 Sets of Jaws (Internal and External),
4in. diam., £311216 ; 6in. diam., £411216 ; 7fin. diary., £5151-.
Independent 4 Jaw Chucks with Reversible Jaws,
3jin. diam., 3916; 4in. diam., 411-; diem., 4819.

DELIVERY EX STOCK

British Made
PRECISION SENSITIVE

BENCH
DRILLING MACHINE

Ideal for Engineers, Model Makers, Pattern Makers,
etc.

Ball Thrust. Sturdy Construction. Fitted with 3 -Jaw
Self -Centring Chuck. Jacobs., 0-jin. capacity. Overall
height, I6in. Spindle to Back, 2iin.
Feed Stroke, lin. Adjustable Table, E7/11 I
5gin.

Pulley for
Motor, 716 extra

LTH
IR a

la°

B.A. Stocks and Dies
Size 0 to 10 inclusive with Taper and Plug
Tap to each size, Tap Holder and Diestock. All
Complete, Fitted in Polished Case. Price 62/6 set.

Set I. Whitworth Stock and Dies
Sizes, 1/16, 3'32, 1/8, 5/32, 3116, 7)32. 1,4in.

Complete with Tap and Die Holders and Taper
and plug Tap to each Size. Complete in Case, 42/6.
Set 2. /, 5/16, 3'8, 7/16, 1 inch. As above. 5716.

We have good stocks of all types of Taps and Dies. Whit., B.S.F., Model Engineer.
Please send us your enquiries-

S. TYZACK & SON LTD.,
341-345, OLD STREET, LONDON, E.C.1

Telephone CLE. 4004-5-6

La.

HOOK

HYDROFIN

1st Prize and Gold Medal, Paris, 1945

The

Hook
Hydrofin

You were
born too late
to be a pion-
eer of Avia-
tion, but you
can still be-
come a

pioneer of
this NEW
BRANCH

OF
SCIENCE
... HYDRO -

FINS.

The HYDROFIN is the modern sea -going version of the
Hydrofoil boat, that is to say, a craft that runs on submerged
fins which lift the hull entirely clear of the water. Very high
speed for low power, safety and better seaworthy qualities than
the classical boat are the main advantages of the HYDROFIN.

The two jockey skids ahead carry no weight, but act as feelers
of water level and predictors of "waves. Thus the angle of attack
is a function of fin's depth under the surface. There are special
patented systems for feathering fins for take -off, retracting upper
fins and a dash -pot device to smooth off jockey action in short
waves at high speed. Travel in a HYDROFIN is like riding in

a good car even over a very choppy surface. Inventor's licence
can be obtained for
model or full size

Build your own model now with inventor's licence. construction. Hun -
Drawings, rubber -driven model Ift. 9in.

petrol- 3ft. Oin. dreds are now build -
Post Free. ing. Join the

Hydrofoil Society,
HYDROFI N PLANS SERVICE first body of its

EGYPT HILL, COWES type in the World.

THE ALL ELECTRIC HOME OF THE FUTURE

N°* THE LOUNGE HALL

E. Li,

® v, t_anetttortiet
Radiant

OPractl'ecanirr

SMITH S ENGLISH CLOCKS

Radt-ta Cov. ,c1 Hat
Race, Pres,

I1. or Sathng
Doors

HITH SECTRIC
CLOCK

EIectrIt Panel
.Heated Cope,

LTD

IltinT0ate Notion
Pte. rtn Number
V,Kblemticle and otIG

Prett .aton
Shoe &ROHS

S rip Fluorescent LIghtIng le Cents

SM Kftilla
CRICRLE WOOD ORKS, LONDON N.W.2I

Scientific A.K.1C

The House for
Quality Radio and Electronic products

(Please send 3d. stamps for Catalogue " P.M.")
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PREPARE FOR PEACE -TIME COMPETITION
In the more competitive days of peace, technical training will be a vital necessity to_the
Engineer who wishes to safeguard his position and make advancement. " ENGINEERING
OPPORTUNITIES " will show you how to secure this all-important technical training
quickly and easily in your spare time. This 100 -page book is full of valuable information
and explains the simplest way of preparing for recognised Examinations. Among the
courses described are :

MECHANICAL ENGINEERING GROUP ELECTRICAL ENGINEERING GROUP
A.M.I.Mech.E.
City & Guilds

Estimating
Foremanship

A.M.I.E.E.
City & Guilds

Electricity Supply
EleCtrical Meters

General Mechanical Eng. Jig & Tool Design General Electrical Eng. EleCirical Design
Diesel Engines Viewing & Inspection Alternating Currenti Illumination
Draughtsmanship & Tracing Welding Power House Design Installations
Works Management
Press Tool Work

Sheet Metal Work
Maintenance Eng.

Traction
Mains Eng.

Telegraphy
Telephony

Pattern Making Metallurgy
Foundry Practice Refrigeration WIRELESS GROUP

COMMERCIAL ENGINEERING GROUP
A.M.I.P.E. Cost Accounts
Commercial Eng. Languages

CIVIL ENGINEERING GROUP

A.M.Brit.I.R.E. Advanced Wireless
City & Guilds Radio Servicing
General Wireless Television
Short -Wave Wireless Talking -Picture Eng.

AUTOMOBILE ENGINEERING GROUP
A.M.I.C.E.
Inst. Man. & Cy. Engineer
A.M.I.Struct.E.
M.R.San.l.

Road Eng.
Hydraulics
Municipal Eng.
General Civil Eng.

A.M.I.A.E.

City & Guilds
I.A.E. Repair Certificate

General Automobile Eng.
Garage Management
Electrical Equipment
High Speed Diesels

Sanitary Inspector Structural Eng.
Specifications Reinforced Concrete AERONAUTICAL ENGINEERING GROUP
Structural Design Railway Eng. A.F.R.Ae.S. Aero Engines

A.F. (Maths.) Navigators' Licence
SURVEYING AND BUILDING GROUP Pilots' Licences Aeroplane Design

A.R.I.B.A. Costing & Valuations
Ground Licence Meteorology

F.S.I.
A.M.I.H. & V.E

Heating & Ventilating
Clerk of Works UNIVERSITY DEGREES

L.I.O.B. Surveying & Levelling London Matriculation University Entrance
F.A.I. Building (all branches) School Certificate Intermediate B.Sc.

WE DEFINITELY GUARANTEE

"NO PASS -NO FEE"
If you are earning less than flO a week you cannot afford to miss reading " ENGINEERING
OPPORTUNITIES " ; it tells you everything you want to know to make your peace -time future secure,
and describes many chances you are now missing. In your own interest we advise you to write for your
copy of this enlightening guide to well -paid posts NOW-FREE and without obligation

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.1

THE B,I E.T. IS THE LEADING. INSTITUTE OF ITS KIND IN THE WORLD
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Inland
Abroad
Canada

SUBSCRIPTION RATES
(including postage)

ilOS. 6d. per annum.
10s. per annum.
10s. per annum.

Editorial and Advertisement Office : " Practical
Mechanics," George Newnes, Ltd.

Tower House, Southampton Street, Strand, W.C.2
'Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London.
Registered at the G.P.O. for transmission by

Canadian Magazine Post.

Copyright in all drawings, photographs and articles
published in " Practical Mechanics " is specially
reserved throughout the countries signatory to the
Berne Convention and the U.S.A. Reproductions
or imitations of any of these are therefore

expressly forbidden.

FAIR COMMENT

Owing

PRACTICAL
MECHANICS
to the paper shortage "The Cyclist," "Practical Motorist," and "Home Movies" are

temporarily incorporated.

Editor: F. J. CAMM
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BY THE EDITOR.

The British Interplanetary Society
IT is not so many years ago that the Inter-

planetary Society was regarded with
scorn by so-called scientific people. The

V-i and the V-2 and the atomic bomb have,
however, placed the society in the forefront
of scientific institutions. It has a most
important duty to perform in disseminating
knowledge on this modern scientific subject.

The Interplanetary movement commenced
in this country in October, 1933, when
P. E. Cleator founded the British Inter-
planetary Society with headquarters in
Liverpool. E. Burgess in June, 1936, formed
the Manchester Interplanetary Society, and a
journal, The Astronaut, appeared] in April,
1937. Thereafter followed the Paisley
Rocketeer Society in Scotland, the Leeds
Rocket Society and the Hastings Inter-
planetary Society. Then occurred an inter-
necine conflict resulting in the formation of
the Manchester Astronautical Association in
December, 1937, followed by the disbanding
of the Hastings and the Leeds groups.

The outcome was the production of a
common bulletin which also contained news
of a Midlands group of B.I.S. members.

A few months before the war the M.I.S.
voluntarily disbanded and the P.R.S. followed
suit. The B.I.S. continued and convened an
emergency meeting at the commencement of
hostilities at which it was decided that the
society should cease to function for the
duration of the war. The M.A.A. thus
became the only functioning body by holding
its meetings and issuing periodically a journal
under the title of Spacewards.

Astronautical Development Society
THERE was another group of inter-
". planetary enthusiasts operating at

Surbiton, Surrey, known as the Astronautical
Development Society, and our contributor,
K. W. Gatland, was responsible for its
organisation. Contact between these two
societies was made in 1941 and in early 1942
a joint monthly bulletin was issued followed
in October, 1942, by the joint journal
Spacewards.

There resulted an affiliation of the two
organisations resulting in the Combined
British Astronautical Societies in 1944.
Regular meetings of this body were started in
September, 1944, and a few months later the
possible amalgamation of the B.I.S. and the
C.B.A.S. was discussed. Many other meetings
followed, and on June 13th an informal but
important meeting of the B.I.S. took place in
London at which it was decided to reform the
society and apply for incorporation. In the
following June the prospects of forming a
national society were discussed. At a later
meeting this was unanimously decided upon

and L. J. Carter was authorised to prepare a
Memorandum and Articles of Association and
to make the required application for the
incorporation of the British Interplanetary
Society. The certificate of incorporation was
obtained on December 3rst, 1945, from
which date the B.I.S. commenced its activities.

We set these facts on record because, living
as we are in the midst of history, it is proper
that future generations should know how the
interplanetary movement started. The early
days of the Royal Society of Arts, the Institu-
tion of Mechanical Engineers and many other
learned societies, are punctuated by the same
difficulties as have beset this new movement.
We have no doubt that intone hundred years'
time the B.I.S. will he regarded with the
same scientific reverence as the other learned
societies. Certainly it has justified the vision,
the energy and the enterprise of those who
have sponsored the movement, and the wisdom
of those who saw that there was strength in
unity and none in division and separate
rivalries.

The personnel of the B.I.S. is composed
of scientific people, not cranks, and it has a
most important task to perform in educating
the public to the possibilities of the atomic
era and the rocket era as well as the jet -
propulsion era in which we all now live.

No doubt as time goes on the terms of
membership will be made more difficult, and
it behoves all those who have a genuine
scientific interest in the subject to get into
touch with the British Interplanetary Society
whose registered offices are at Albemarle
House, Piccadilly, London, W.I.

Radio Noises
TT has long been accepted that, since the
.I. sun emits electromagnetic waves in the
form of light and heat, it must also emit
radio waves of extremely weak intensity.
Normally, this intensity is so feeble as to be
quite undetectable on radio receivers in the
r to ro metre band.

But it has been recently found by British
radio workers that, when there is a big and
active sunspot group on the sun the solar
radio emission can be increased up to roo,000
times in the 1 to io metre band ; and this
radio emission can then be detected on
sensitive receivers on the earth's surface.
It is natural to assume that these abnormal
bursts come, not from the sun's disc as a
whole, but from the localised active sunspot
area. Many present-day Army receivers,
particularly those used in radar, are now so
sensitive that they can detect this abnormal
solar emission, when it occurs, if their
receiving aerials are pointed in the direction
of the sun. The effect produced on listening

in headphones or loudspeakers is that of a
hissing noise, hence the term " radio noise."

At present there is a large and important
group of sunspots on the sun's disc which
can easily be seen by the naked eye, looking
through smoked glass. This group, according
to the Astronomer Royal (Sir Harold Spencer
Jones) is the largest observed since 1926.
Since the sun itself is rotating (it makes a
complete rotation in 27 days) it was expected
that the sunspot group would cross the central
meridian on February 5th last, Solar noise from
it was detected by Mr. J. S. Hey and his
colleagues, Maj. S. J. Parsons, Maj. J. W.
Phillips and Mr. G. S. Stewart, the
Operational Research Group, Ministry of
Supply, on January 3oth, on their equipment
in Richmond Park. Through the kind
co-operation of Lt. -Col. H. A. Sargeaunt
(Superintendent, Operational Research Group,
Ministry of Supply) a continuous watch has
been maintained. Valuable assistance has
been given by Army operators, mainly from
A.A. Command. It is believed that this is
the first time that the noise phenomenon has
been continuously studied in this way.

The Demonstration of Solar Noise
THE demonstration of solar noise had

been arranged by Sir Edward Appleton,
G.B.E., K.C.B., F.R.S., and the Operational
Research Group, Ministry of Supply. The
solar " noise " was demonstrated as a
disturbance on a cathode-ray screen such as
is used for the delineation of radar echoes.
It was also demonstrated as an audible
hissing noise on a loudspeaker and on a
measuring instrument which indicated the
strength of the radiation. The wavelength
of the receiver used was about 5 metres. Proof
that the radio noise comes from the sun
was demonstrated using a directional
aerial.

It has long been known that sun spots
affect short-wave radio transmission because
they cause abnormalities in the ionised
reflecting layers in ;the upper atmosphere.
We now know that when sunspots become
active the sequence of events is somewhat
as follows :

(a) First, the enhanced radio noise is heard.
The radiation causing this noise travels with
the speed of light, and travels from sun to
earth in about eight minutes.

(b) The radio noise is usually followed by
and associated with short-wave " fade-outs."
These are due to the formation of an absorbing
" blanket " underneath the Heaviside layer
so that radio waves are strongly absorbed
there. This " blanket " is due to a burst of
ultra -violet light and causes a fade-out of
from half to one hour's duration.
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The Elements of RefrOeration-1
An Outline of the Principles Involved,

and their Application
By R. WINTER-EVANS

IT is probable that of all the applications
of heat to everyday life that which is
least understood is the process of refrig-

eration, but there is no reason why this
should be so. With the prospective increase
in the number of domestic refrigerating units
in use, it is hoped that a brief elementary
outline of the principles on which these
machines work, and the practical applications
of these principles may be of interest. As
far as possible all references to thermo-
dynamic theory will be avoided, and the
subject will be treated in as general a
manner as possible. It is, however,
necessary to have a clear idea of what is
meant by the term " Heat."

Heat
In the early days of science heat was

considered to be a material substance, this
theory being known as the " Caloric Theory,"
and any increase or decrease in the amount
of heat contained by a body was supposedly
due to the presence of a greater or smaller
amount of this substance, known as the
"caloric," and assumed to be of a fluid
nature. It was shown, however, that an
apparently infinitely great amount of heat
could be extracted from a body whilst its
weight remained to all intents and purposes
unaltered. The experiments that showed
this, considered in conjunction with later
ones, led to the abandonment of the caloric
'theory, and what is known as the " Mole-
cular Theory of Heat " is now universally
accepted. This states that heat is due to
the motion of the molecules of a body, the
temperature, or intensity of heat depending
on the velocity and amplitude of vibration
of the molecules composing the body.

All matter is, it is supposed, built up of
a very large number of vibrating molecules ;
in a solid these are restrained in their motion,
so that they do not change their positions in
relation to each other ; in a liquid this
restraint is less, relative motion being possible
between the molecules in addition to the
molecular vibration ; a gas has this restraint
still further removed, and the molecules are
free to collide with one another, and with
the surface of any container holding the
gas. These collisions with the surface of
the container cause what is known as
pressure.

Cooling
Water Outlet

Condenser

Cooling
Water
Inlet

Compression
Cylinder

Refrigerator

Brine

Brine
Outlet

Expansion
Cylinder

Let us now examine
in the light of this
theory, what happens
when a body is
heated. Most bodies
expand when heated,
and this expansion is
probably due to the
increased velocity of
the molecules forcing
them further apart in
their efforts to find
more room. Eventu-
ally, after further heat
has been added, the
vibrations become so
fierce that the attrac-
tion of the molecules
is to a certain extent
broken down, and the
body becomes a fluid.
The addition of yet
further heat will cause
the attraction to break
down completely, and
the liquid has then
become a gas.

When the tempera-
ture of a body is
stated, it simply
Means that degree of
hotness that the body
possesses when com-
pared with some stan-
d a r d intensity of
hotness, such as that
of melting ice.

In general, when heat is added to a sub-
stance, the temperature of that substance
rises. The heat added whilst the temperature
of the substance is rising is known as the
" Sensible Heat," as the fact that heat is
being given to the body is evident from the
rise of temperature.

Front view of a

Latent Heat
If the temperature of a solid is raised

sufficiently by adding heat to it, a point in
the temperature scale will be reached when
a change in the physical state of the sub-
stance commences, and it begins to turn to
a liquid. In order to make this change of
state complete, and turn all the solid into

insulating material

Fig. t. (Left)
-Section of a
primitive re-
frigerating

machine.

Fig 2. (Right)
-Sectional
view of a Kirk
r egenerative
refrigerating

machine.

Coaling
Water

Plunger

Regenerator

To Air
Pump..

Kelvinator refrigerator with the double doors open,
showing the interior.

liquid, it is necessary to continue the
addition of heat, but it will be found that,
as long as the change of state is continuing,
the temperature will remain constant. The
heat necessary to effect this change of state
without raising the temperature is known as
" Latent Heat " because, although heat is
being added, the addition is not indicated
by a rise of temperature.

Again, if after the solid has completely
changed to liquid, still further heat is added
to the liquid, it will be found that the tem-
perature rises, until once more a point is
reached when a further change of state com-
mences. This time the liquid is turning to
vapour, and again it will be found that heat
must be added until the change is complete,
but that no further rise of temperature takes
place until the liquid is completely vapor-
ised.

Reversing these processes, it will be found
that as heat is given up by a vapour it will
fall in temperature, until a point is reached
where further heat is given out, but no
further fall in temperature occurs. At this
point the vapour commences to liquefy, but
once liquefaction is complete, further
abstraction of heat will result in a further
fall of temperature, until, at a still lower
temperature, the liquid commences to
solidify. Here again there is a pause in
the fall of temperature until solidification is
complete, when it recommences.

This may be summarised by saying that
a gas cannot become a liquid without giving
off heat, nor can a liquid become a gas
without absorbing heat, both these changes
taking place at constant temperature. For
example, a steam radiator may heat a room,
and the steam will turn to water in the
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process, but the water will be at the same
temperature as the steam. Heat may also
be supplied to a kettle, and the temperature
of the water in the kettle will rise until it
reaches boiling point which is 212 deg. F.
at atmospheric pressure. At this temper-
ature further heat may be added to the water,
but it will become no hotter. Instead it
turns to steam at the same temperature of
212 deg. F.

There is one more fact to be remembered
before passing on to the study of refriger-
ation proper ; this is that when a liquid is
subjected to pressure, it will not vaporise
at the same temperature as when it is not.
More heat must be added as the pressure is
increased before the change commences.
Compare the water in a kettle, subject only
to the pressure of the atmosphere, with
that in a boiler with a working pressure of
2oolbs. per square inch. Whilst the former will
boil at the temperature of 212 deg. F. men-
tioned above, the water in the boiler must
reach 38r deg. F. before it starts to boil.

It is the correct application of the facts
outlined above that enables us, by doing
work, or applying heat to a given system,
to produce ice on even the hottest day, and
although water and steam are not suitable
for this purpose, the properties mentioned
are common to all liquids and gases.

Primitive Refrigerating Plant
The cycle of a simple refrigerating plant

is as follows: The working fluid, air, am-
monia, carbon dioxide, or some other fluid
absorbs heat from its surroundings in the
cold chamber, thus carrying out the desired
cooling. The heat thus absorbed raises the

i temperature of the fluid, which then passes
to a condenser, where circulation of cool air
or water removes the surplus heat, and
returns the fluid to its liquid form if neces-
sary. It then passes to what may be
known as the expansion chamber, where it
is free to expand. No heat is provided to
assist this expansion, however, and it must
therefore be done at the expense of the
internal heat energy of the fluid, and its

\17111f,

Compression
Cylinder

Cole Chamber

Suction Dehvery
Valve Valve

Delivery Suction

alo

Valve Valve

Expansion
Cypncler

Cooler
Water Circuit 2r-1-..

Fig. 3.-Bell-Coleman refrigerating machine.

temperature falls considerably. At this low
temperature it then passes once more to the
cold chamber, and the cycle recommences.

Fig. i shows diagrammatically the
arrangement of a primitive refrigerating
machine, which will be seen to consist of
four main components, the compression
cylinder, the expansion cylinder, the re-
frigerator, or evaporator, in which the work-
ing substance receives heat from its sur-
roundings, and the condenser, in which it
gives up this heat. It may be assumed that
the refrigerator consists of a coil of pipe
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through which the working substance is
passed, and that this coil is surrounded by a
supply of brine which it is required to keep
at a low temperature. The condenser is of
similar construction, and the cooling water
which surrounds the coil in this instance
removes the heat absorbed from the brine.

In most cases the working substance is a
volatile fluid, and this will enter the con-
denser in the form of a gas. In its passage
through the coil it gives up its heat to the
surrounding water, and condenses to the
liquid state, before passing on to the expan-
sion chamber, or cylinder. Here it is
expanded without any change in its total
heat content, vaporising, and falling in
temperature. Heat is needed to effect the
vaporisation, and there is
no outside source of
heat available, so that it
must come from the fluid
itself. This explains the
fall in temperature, which
continues until it is equal
to that in the refrigerator,
to which the fluid is then
discharged. Here it takes
up heat from the sur-
rounding brine, which is
cooled, whilst the degree
of vaporisation of the
fluid is increased. Still
in vapour form, it passes
on to the compression
cylinder, where it is com-
pressed until its tempera-
ture is again the same as that in the con-
denser, to which it is then discharged in
preparation for the next cycle.

Various factors, which need not be con-
sidered here, have led to modifications in the
components of the machine. It is the usual
practice, when the refrigerant is a volatile
liquid, to omit the expansion cylinder, and
allow the condensed vapour to pass through
an adjustable throttle, or expansion valve,
on its way from the condenser to the refri-
gerator. This gives a very much simpler

machine, without a very great
loss in thermodynamic effici-
ency.

Classification of Refrigera-
ting Machines
There are three main classes

of refrigerating machine, known
respectively as cold air machines,
vapour compression machines,
and absorption machines. Of
these, the first is practically
obsolete, but it has, neverthe-
less, an important place in the
history of refrigeration, and may
be briefly considered here.
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From this figure it will be seen that the
machine consisted of a cylinder with a
double conical plunger. At the centre of
the plunger there was fitted a regenerator,
consisting of a number of sheets of metallic
gauze through which the working substance,
in this case air, was free to flow in either
direction. The purpose of this regenerator
was to abstract heat from the air as it
flowed through in one direction, and to
return this heat to the air as it returned in
the reverse direction. If the regenerator
were perfect, the whole of the heat ab-
stracted from the air would be returned, but
this was impossible in practice owing to
losses from radiation, conduction, etc. By
moving the plunger downwards, the air was

fitzeulatino

Compressor
1

Evaporatoi
=

Cooling
Water
Inlet

Fig.

Cold Air Machines
These, in their turn, may be

divided into two main classes.
In the first there are machines
in which the same air is passed
through the cycle over and over
again, always at a pressure above.
atmospheric, whilst the second
class consists of machines from

which the air is discharged at the end of each
cycle of operations, and a fresh charge drawn
in for the succeeding cycle. These are
known as closed cycle and open cycle air
machines respectively, and it was the open
cycle machine that found the more extensive
application.

Closed Cycle Air Machines
A typical example of this type was the

Kirk Regenerative Refrigerating Machine,
a diagrammatic arrangement of which is
given in Fig. 2.

Coohi/9
WaterUutlet

Cold
Chamber

Condenser
4.-Vapour compression machine.

displaced upwards through the regenerator
into the space around the cold chamber. It
should be noted that the movement of the
plunger did not at any time produce a
change in the volume of the air, but merely
served to move it from one position to an-
other. The space below the plunger was
connected to an air pump, not shown, by
means of the pipe, and the action of the
machine was as follows.

The plunger was moved to the top of its
stroke, forcing the air downwards through
the regenerator into the space below the
plunger. Here it was compressed by the
movement of the air pump piston, and cir-
culating water around the lower space. was
used to carry away, as far as possible, the
heat of compression. The plunger then
returned to its lower position, and the
compressed air passed up through the
regenerator, giving up heat to the elements,
and falling in temperature. As soon as the
plunger reached its lower dead centre, the
piston of the air pump moved out, allowing
the air to expand. In order to effect this
expansion, heat was needed, and this was
abstracted from the cold chamber, thus
effecting the necessary cooling. At the end
of expansion, the plunger was again moved
up, once more transferring the air, to the
space below the plunger, taking heat from
it in the regenerator, and cooling it ready
for the next cycle.

Open Cycle Air Machine
This is frequently known as the Bell -

Coleman machine, and is shown diagram-
matically in Fig. 3, and the action is as
follows.

A quantity of air is drawn from the cold
storage chamber past the suction valve into
the compression chamber, as the piston
moves outwards. On the return stroke of
the piston this air is compressed, the auction
valve being closed, and a pressure of some
7olbs. sq. in. is reached. The discharge
valve then opens automatically, and the
compressed air, by now at a high tempera-
ture, is delivered into the cooler, shown in
the diagram as a number of tubes through
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which the air passes, these tubes being cooled
by water circulating outside them.

The cooler reduces the temperature of
the air from the high figure at the end of
compression to slightly above that of the
cooling water. At the same time the pres-
sure of the air remains appreciably the
same. From the cooler the air, still at high
pressure, but now at a much lower tempera-
ture, passes through the valve to the expan-
sion cylinder, where it is allowed to expand
down to atmospheric pressure, doing work
on the piston as it does so, and thereby
giving up its internal energy. This, in turn,
reduces the temperature of the air to a
great extent, possibly to as low as - rzo deg.
F. The return stroke of the piston sweeps the
air, now at low temperature and atmo-
spheric pressure, into the cold chamber,
where it cools the goods stored therein.
Thus in a refrigerating plant of the open-
air type, the storage chamber is kept at a
low temperature by continuously removing
a quantity of air from the chamber, cooling
it, and returning it to the chamber.

The chief advantage of the air machine is
that the refrigerant it uses is both plentiful
and cheap, and in the event of a leak de-
veloping it is also completely harmless. Its
performance, however, is anything but
economical, one of the chief factors contri-
buting to this being the low thermal con-
ductivity of air, which calls for a very large
temperature range in the machine. Other
considerations were the size of the machine,
which tended to be bulky, and, in open cycle
machines, the presence of moisture in the
air. This moisture is not deposited during
the compression of the air, as the increase
in temperature more than covers the increase
in the pressure, but some of the moisture
may be deposited
will eventually form snow in and about the
expansion cylinder, choking and blocking
the passages. Different methods of over-
coming this difficulty have been tried, with
varying success, but as machines of this type

In Search of a

" Deep Depression
THE accompanying illustration shows part

of the work of the R.A.F. Meteorological
Service.

Twice a day a Fortress goes up on a six -
hour flight over the North Sea (at four a.m.
and ten a.m.) on a set course, up to a height
of r8,000ft.,taking meteorological observations.
,These " met " flights, as they are called, are
also supplemented by Hurricanes flying up
to 30,000 ft. on upper -air observations, on
regular one -and -a -half hour flights. A crew
of seven goes on these met. flights ; first and
second pilots, met. air observer, navigator,
flight engineer, and the two " wops." The
observer and a wireless operator use a camera
from time to time to " shoot'.' cloud forma-
tions, and the other W013 " also operates the
radar instrument, which is mainly of value
to the navigator when he is flying over
strange country with no landmarks to guide
him.

These officers and men of Coastal Command
Met. Service have missed much of the lime-
light focused on the operational air crews;
but it is entirety due to their steady, perhaps
rather monotonous, routine work (including
that of those behind the scenes doing the
dullest job of all-taking down figures), that
vital data have been provided, without which
our major air operations would have been
impossible.

In peace, as in war, this work must go
ahead. Weather will always be a factor of
the greatest consequence to civil aviation,
shipping, agriculture, and-directly and in-
directly-to all of man's enterprises.

arc now obsolete, there is no need to con-
sider them. in detail.

Vapour Compression Machines
This type of refrigerating machine is,

commercially, the most important. The pro-
cess on which the machine works allows an
actual coefficient of performance nearer to
the ideal than any other machine, and at the
same time permits a construction that has
much to commend it practically.

Fig. 4, which is purely diagrammatic,
shows the essential components of a vapour
compression refrigerating machine, omitting
all items which may be classed as refine-
ments for the sake of simplicity. A study of
this figure will show that the machine is
identical with that illustrated in Fig. t, with
the exception that the expansion cylinder
of the latter has been replaced by a regulat-
ing valve.

The general action of the machine shown
in Fig. 4 is as follows, the working sub-
stance' being, of course, a volatile fluid.
During the suction stroke of the compressor
piston a quantity of the working substance
is drawn from the evaporator, or refrigera-
tor, into the compressor cylinder at a low
temperature, which we may say is T,. It
will be shown later that the fluid enters
the compressor in the gaseous state. On the
return stroke of the piston this vapour is
compressed to a higher pressure, and its
temperature is raised to Ti. At the end of
compression, the working substance is dis-
charged into the condenser, where it lique-
fies, still at the temperature Ti, and gives
up its latent heat to the cooling water
around the coil. From the condenser the
liquid returns to the refrigerator by way
of the regulating valve, expanding to a lower

and falling in temperature froth T,
to T2 in its passage through the valve. As
it does so, part of the fluid vaporises, so
that it enters the evaporator or refrigerator
as a mixture of vapour and liquid with the
liquid predominating. In the refrigerator,

the remainder of the liquid evaporates, and
in so. doing abstracts heat from its surround-
ings, shown as brine in the figure. The
working substance is now once more in
the vapour state, at the lower' pressure, and
is returned to the compressor for a further
cycle of operations.
Choice of Refrigerant

Ammonia and carbon dioxide are the
two most commonly used refrigerating
substances in machines of the vapour
compression class, but sulphur dioxide;
ethyl chloride, methyl chloride, and
dichlorodifluoromethane are also frequently
found, .-and even water has been tried.
Any liquid is, in fact, a possible refrigerant,
but certain features, both practical and
thermodynamic, have to be taken into
account when making a choice. The
thermodynamic considerations are outside
the scope of this article, but the more
important of the practical requirements may
be considered.

First and foremost is the size of the
machine that will be required, and it will
be found that a machine using carbon
dioxide will have the greatest compactness,
with ammonia next on the list.

Another important factor influencing the
choice of refrigerant is the pressure limits of
the machine. These limits are fixed for any
given refrigerating agent by the temperatures
in the condenser and evaporator, and should
be neither excessively high nor low, as other-
wise there will be considerable difficulty in
keeping the joints gas tight, and preventing
loss of the working substance, or ingress of
air.

The working substance should, of course,
be reasonably cheap, and freely available ;
it should be harmless to human beings, and
to commodities, and leaks should be
readily indicated and located. No refrigerant
has yet been found to meet all these require-
ments, but of those available, carbon dioxide
and ammonia come nearest to the ideal.

(To be continued)

The crew of a Flying Fortress on meteorological work study the map of their route. The
flight will be one of six hours duration.
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An 8ft. Wooden Canoe
Constructional Details of a Serviceable Craft

By " HOBBYIST "

THE framework of a canvas canoe requires
sound knowledge and woodwork ex-
perience to construct properly, then

comes the difficulty of stretching the canvas
over the framing in an expert manner, the
cutting, tacking, stitching, waterproofing,
etc. It is not everyone who feels like under-
taking such a job, even though they have
sufficient confidence in themselves. It is
chiefly for this reason, therefore, that the
light, all -wood canoe illustrated has been
designed.

There is nothing elaborate about its
construction. It is a simple, practical piece
of work, and inexpensive, having a length
of 8ft., with a beam of zzins. and a hull
1 tins. deep. The canoe is suitable for most
boys aged from 12 to 14 yearS, and as it has
watertight compartments fore and aft there'
is no likelihood of it sinking should it ever
capsize in rough waters.

The canoe is a flat-bottomed craft intended
for shallow lakes, ponds and waterways. It

---2,/O. r 2'10"
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COCkpit
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for Young People
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Fig. 2.-Shape and dimensions Of deck and

8'0'

Fig. 1.-The finished canoe.

The shaping, incidentally,
is best done with a pad -

bottom. saw or keyhole saw.
Note that the stem and

stern posts are recessed
in the ends of the deck
and bottom (see Fig. 9).
The posts are best fitted
when the cross pieces
have been screwed to
the bottom and braced, as
shown at Figs. 4 and 5,
following which the deck
is attached, using paint
and zin. oval nails.

The inset at Fig. 9 shows an alternative
post that may be used, which dispenses with
capping pieces at the noses (bows). A suitable
recess cut in the deck and bottom " locks "
the posts not unlike a dovetail. You could,
at this point, line the inside of the work
with slips of tin. square wood, keeping the
slips flush with the shaped edges.
Hulls, Coaming and Seat

To facilitate bending, the hull boards
(sides) must be extremely Postthin. It is a good idea to

Fig. 3.-Plan of the canoe.

is enamel -finished and makes a handsome
little craft. Details of paddles are provided,
and these-like the canoe itself-can be
made cheaply from deal boards.

Bottom and Deck
To make the bottom, two rolin. wide by

fin. thick prepared boards (shelving) are
dowelled together. To make the joint water-
proof, groove the edges (after setting out
the position of the dowel holes and boring

4ff , 21

Rough measurements
Fig. 6.-Coaming board.

them with a ?,in. bit) for a tongue of wood
about tin. wide by lin. thick. A plough -
plane, fitted with a tin. wide cutter, is, of
course, necessary here.

The tongue -and -dowelled joint also applies
to the deck (top) boards which, like the
bottom boards, are 8ft. long. Having jointed
the boards together, using waterproof glue
or a thin oil paint as an adhesive, plane both
sides with a smoothing plane. The outside
shape, as shown at Fig. 2, is marked out,
including the position of the two upright
cross pieces forming the watertight compart-
ments. Have the cockpit shape marked on
the deck, but do not cut it out at the moment.

-]

purchase one unplaned
board 9ft. long by stin.
wide by tin. thick and
have it sawn in half, then
planed to gin. thick at a
machine shop. The single
board thus provides two
thin hull boards stin
wide. Pick a board free
from knots (particularly
" dead " knots) as much
as possible.

Screw holes are bored
and countersunk along the
ends of the hull boards.
Prior to attaching the
ends to the stem or stern
posts, give the interior of
the work a coat of
creosote, including the
hulls, then coat all
over again (at t h e

4

joining edges) with thick oil paint or red
lead paint.

It is better to use paint than glue, especially
ordinary hot Scotch glue, the latter hardening
too quickly and being easily affected with
dampness.

At the moment, bend and screw down the
hull boards by gradual stages. It is best,
by the way, to attach one hull completely
before attending to the other hull board.

Having attached the hulls, remove the
screws singly and plug the holes with putty,
then carefully screw the screws home again.
Brass screws and copper nails are preferred,
as these are not liable to rust like iron screws
or nails, if used.

The Cockpit
Cut out the cockpit (by boring a hole for

the entry of the keyhole saw blade) and trim
it neatly (with a spokeshave) to shape. A
pointed shoulder piece is attached to the deck
for the coaming pieces (see Figs. z and 3),
these being cut to the shape shown at Fig. 6.
Cut them from gin. or kin. wood and attach

CoarningN Small Break -
...I.- water

94"

8" 3'

Back
Seat It

Keel
Fig. 4.-A sectional view, with hull board removed, and details

of the keel.

2' 10" 2 10"
Fig. 5.-Plan view with deck removed to show interior.
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to the cockpit edges with screws, the points
of the coaming pieces being mitred beforehand.
i The back piece also serves as a seat back
(see Fig. 4). A semi -circular piece of wood
is attached to the deck against the seat back,
this acting as a small break -water ; it is not
an essential part of the canoe, but it adds to
the appearance.

The seat is made from 2in. wide by fin.
or gin. thick laths of wood, as shown at
Fig. 7. A sloping seat is suggested in the
side elevation at Fig. 4. Two supports are
cut from ;in. stuff, with the laths nailed
across. The seat should be fixed to the
bottom of the canoe by screws, after which
the keel of wood can be added to the under-
side, the length and width being shown at
Fig. 4.

The Paddles
Some canoeists have a preference for a

double -bladed paddle rather than a single -
bladed one. Details are provided at Fig. 8
for both kinds, the single -bladed kind being
cut to shape from a piece of ;in. wood
3ft. long by Sins. wide.

Note how the handle shaft tapers in the
width. The blade itself should taper towards
the end and also be spokeshaved away at the
edges, thereby making it streamlined. The
handle is either rounded or kept square in
section, with the sharpness removed from the
edges. The paddle should be made smooth
in every way. Deal has been suggested, but
the best kind of wood to use in making the
paddle is birch, beech, oak or ash. In fact,
any hard wood is preferred to soft woods.

If desired, saw kerfs could be cut in the
handle at the top. The idea is to " line "
the handle much in the same way as a wood
chisel. The kerfs give the hand a better,
non -slip grip.

The double -bladed paddle can be made up
like the one just described, using a piece of
stuff 4ft. or 5ft. long by 841. wide. You may
prefer, however, to cut out circular blades
from lin. birch plywood (if available) and
fit them to a shaped handle as shown. The
grain of the plywood should run crosswise
and not vertical.

A *strong 'paddle can be made from gin,
plywood (for blades) and I kin. thick ash (for
the handle). Several coats of thin enamel
paint will help to preserve the wood and
keep it damp-proof.

Finish for the Canoe
The finish for the canoe consists of a coat

of creosote, followed with a coat of lead
paint, then two coats of enamel paint of
attractive colour, such as bright green or else
dark blue (royal blue), with the interior a
brown colour or bright red. The paddle is
coloured the same as the exterior of the
canoe.

Naturally, the more coats of paint applied
to the work, the more waterproof it becomes.
Oil paint is excellent as a foundation paint
and finishing paint.

The completed canoe will be found to be
somewhat awkward to shift from place to
place. A pair of large pram wheels, complete
with axle, fitted in a temporary manner to
the stem or stern of the canoe, will be found
invaluable.

fivespirrs-1 °
2/'---I

Fig. 7. -Seat.

36"

Although constructed entirely from wood,
the canoe will be found comparatively light
and very buoyant, and being flat-bottomed,
it will float in comparatively shallow waters.

CUTTING LIST

4 deck and bottom
boards

Long.

8ft.

Wide. Thick.

I hull board 9ft. I 'in. a in.
a keel piece 8ft. 3in. 4in. -gin.
2 coaming pieces 3ft. 4in. 510. jin.

I seat back I ft. 6in.
2 cross pieces .. aft. Sin. 91in.
6 braces .. 7in. 6in.

nose posts .. a tin. 2in. zin.
capping pieces aft. ;in.

4 seat laths aft. gin. zin. gin.
2 seat supports .. aft. a in. 2in. in.
a paddle piece .. 3ft. Sin. ;in.

Fig. 8. -Paddle details.
Fig. 9. -Constructional detail

of the nose.

The wheels, if easily removed from the NOTE. -Other small parts not mentioned
axle, can be stored in the canoe, together above can be cut from waste wood. Sizes
with the axle, for use whenever needed. stated are not nett.
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A Fine Model
Destroyer

This scale model of the destroyer "Jackal " was built by Seaman A. H. Baker.
The "Jackal" was launched on October 25th, 1938. On May irth, 1942,
she was damaged in an air attack in the Eastern Mediterranean. She
.vas taken in row, but had to be sunk by our own forces, as it was impossible
to get her into harbour. Mr. Baker decided to make this model in his
spare time, as two of his shipmates were survivors from the ship, and

supplied him with particulars of her structure.
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The Foundations of Thermodynamics -6
Scale of Temperature Fundamental Interval Temperature Variations

IT has been seen how a study of the
first and second laws of thermodynamics
led Rudolf Clausius to the discovery in

1854 of a thermal property of matter which
he called entropy, and how a change in the
value of this quantity for a given substance
can be calculated in terms of a heat -
temperature ratio when, and only when,
the change in the physical state of the
substance takes place as a thermodynamically
reversible process. When the state of the
substance alters irreversibly, the entropy
change associated with it has a value, not
always easy to calculate, which is greater
than the heat -temperature ratio. This fact
is formally expressed by the inequality

- S,A
dQ
T>f -, where A and B refer to

A

points in the plane of a pressure -volume
diagram which
define the initial and
end states of the
substance, S and Q
refer to quantities
of entropy and heat
respectively, and T
to a degree of tem-
perature on the
absolute scale.

In a substance or
system of sub-
stances which is
isolated in the energy
sense from its sur I -Any-
roundings, so that it Other

be subjected remper4ture
to external influen-
ces, the quantity
dQ in the above
formula denoting an Lt
amount of energy
supplied to or with-
draw n from the
system by its sur-
roundings in the
form of heat,
becomes zero, and
the inequality takes
the form Si, -SA> o, < Arbitrary
or SA< S. This Base Line
indicates that t h e
entropy value of any
isolated system
always increases
w hen the system
undergoes an irre-
versible c hang e
of condition, and
continues to increase as long as the condition
is changing. By the doctrine of conservation of
energy, the universe as a whole can be classed
in this manner as an isolated system, since in
accordance with that doctrine no energy
can be removed from or added to the amount
already present in it. It is also known from
experiment and observation that physical
conditions in the universe are always changing,
and further that these changes are thermo-
dynamically irreversible. Reversible phe-
nomena are known in nature, as for example
in the previously mentioned thermoelectric
effects discovered by Peltier and by Thomson,
but as each of them is inevitably accompanied
by certain irreversible effects (e.g., the
generation of " Joule heat " by the passage
of an electric current in a conductor), the
phenomenon as a whole is characterised
as an irreversible one. If the relation S> SA
is therefore referred to all the changes in
progress at any specified time everywhere in
the universe, it proves that the entropy
total for the universe is always increasing.
This conclusion was reached in 1854 by
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Clausius, who used it to sum up the main
laws of thermodynamics in the classical
line " the energy of the universe is constant,
the entropy of the universe strives towards
a maximum."

William Thomson, working independently
of Clausius and along slightly different
lines, arrived at the same conclusion two
years earlier, in 1852, but expressed it in a
different and rather more sensational manner.
Thomson had examined in some detail the
properties of the quantity Q 'T, without
using any particular title to describe it, and
had established a relation between it and the
energy which is unavailable in a cycle of
work for transformation into energy of the
desired kind. This relation takes the form,
as was shown in Part 5 of this article, of an
equation Q2 = . T2, for a reversible process,

where Q, represents the heat which cannot
he converted into work, Q, the total heat
supplied, T, the temperature at which it is
supplied, and T, the lower temperature which,
as Sadi Carnot had shown
almost thirty years previously,
must be available if there is
to be any conversion at all
of heat into work. Thomson
saw from this equation that
as all natural processes caused
the quantity which is
measured by Q/T, and which
Clausius afterwards called
entropy, to increase in mag-
nitude, and also that as a
result of the collected trans-
formations of heat into work
everywhere in progress the
pooling of the unused heat
caused the lowest available
temperature left for use in
future transformations to rise
gradually, the amount of
unavailable energy was, for
these two scores, increasing
steadily. He summa rised
these findings by proclaiming
that because the total energy
present in the universe in all
its forms is, in accordance
with the principle of con-
servation of energy, unalter-
able in amount, and because
the fraction of it still avail-
able for conversion into
mechanical power is hourly
becoming less and less, the
passage of time must eventu-
ally bring about the heat -
death of the universe, after
which there can be no more
transformations of energy
from one sort into another.

Scale of Temperature
The work in the province

of thermodynamics for which
Thomson is probably most
famed is his creation of an
a b so lu te thermodynamic
scale of temperature.
Temperature is a word used
in the physical sense to
des c r i be an intensity of
hotness, and the purpose of
a scale of temperature is to
represent any given intensity

of hotness uniquely and reliably by a pure
number. Before the introduction of the
thermodynamic scale, all measurements of
temperature were quoted in terms of some
physical property of matter, such as the length
of a column of liquid enclosed in a glass tube,
but because of small differences shown by
different substances in their rates of variation
of the selected property (as, for example, in
the rates of expansion of mercury, alcohol or
sulphuric acid enclosed in glass), no two
temperature scales based upon properties
of matter were found to agree exactly. It
became the aim of scientists, therefore, to
arrive at a conception of temperature which
was absolute in the sense that it was free
from the peculiarities of any particular
property of matter, and this purpose was
achieved by Thomson in 1848. His scale
is defined in a manner which makes it
independent of the behaviour of any material
body, but when it is used as a practical
means of measuring real temperatures,
recourse must once more be made to one of
the older scales based upon the properties
of a real substance.

In order to establish one of these older
types of scale, some physical property of
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matter is first of all selected which varies
uniquely with hotness. A great number of
such properties presents itself to scientists,
among them being the length of a column of
liquid in a narrow glass vessel, the volume
of a given mass of gas kept at a constant
pressure, the pressure of a given mass of gas
at constant volume, the saturation vapour
presSure of a liquid, the electrical resistance
of a metal of specified shape and size, the
ZleCtromOtive force of a thermocircuit, the
velocity of sound in a gas, the pitch of a note
from a vibrating tuning fork, the solubility
of a liquid for a solid, the elasticity of a metal,
the viscosity of a gas or liquid, the surface
tension of a liquid, the magnetic moment
of a magnet, the refractive index of a trans-
parent liquid, and the intensity and quality
of the electromagnetic radiations from a hot
body. Not all of these are suitable thermo-
metric properties ; some give too sinall a
response to a temperature change, others
would present considerable technical
difficulties in the design and successful
operation of a practical thermometer based
on them.

After making the selection of a suitable
property, its magnitude is measured at any
two arbitrarily chosen standard temperatures
which are referred to as the fixed points."
As these standards should be easily and
accurately reproducible, and readily accessible
to all who desire to consult them, and should
mark off a range of temperature commonly
encountered in ordinary experience, the fixed
points which are usually chosen are the
melting point of ice under normal pressure,
and the boiling point of water under normal
pressure. The ice -point was proposed by
Robert Hooke at Oxford in 1664, and the
steam -point by Huygens in 1665. Other
more curious standards, suggested in the
early days of thermometry, included the
temperature of melting butter and the
temperature of a dairy cow, though these,
perhaps, may not appear too curious when
it is recalled that the fundamental unit of
mechanical power, the horse -power, which is
still in general use, was proposed by James
Watt after a study of the performance of
dray horses at a London brewery.

" Fundamental Interval"
The range of temperature between the two

fixed points is described as the " fundamental
interval " of the scale, and its subdivision into
a specified number of units or degrees
determines the nature of the scale. Any
fundamental interval which contains one
hundred units is classed as a centigrade or
Celsius scale after its inventor Anders Celsius,
a Swedish astronomer who introduced it in
1742. Some years earlier, Gabriel Fahrenheit,
a physicist of Danzig, had proposed the scale
which contains 18o degrees in its fundamental
interval and whose zero is 32 Fahrenheit
degrees below the ice -point. It is recorded
that Fahrenheit chose this value for his zero
as it was the lowest temperature reached in
Danzig in the winter of 1709. A third class
of temperature scale, no longer in such wide
use as those of Celsius and Fahrenheit, was
proposed in the early part of the 18th century
by Antoine de Reaumur, and has its funda-
mental interval divided into 8o degrees
numbered from a zero at the ice -point.

After the selection of the fixed points and
the division of the fundamental interval into
a definite number of units, the scale becomes
completely defined by a ruling that equal
intervals of temperature shall correspond to
equal changes in the magnitude of the chosen
property of matter. This makes temperature
a linear function of the magnitude of the
particular property on which the scale is
based, and since the various properties of
matter do not exhibit the same rates of
temperature variation, no two scales based
upon the behaviour of substances agree
completely. The pure number which repre-
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sents a degree of temperature is readily
calculated from this arbitrarily imposed linear
law. If the magnitude of the selected property
is denoted by the symbol F, then its linear
variation with temperature is expressed by
the equation F, = (t + k.t), where F,,, Ft
denote respectively its magnitude at the
ice -point and at any other temperature which
is to be associated with the number t, and
where k is the temperature coefficient of
variation of F. If the scale is of the centigrade
type, with its zero at the ice -point, a particular
case of this formula is obtained by substituting
too for the symbol t, giving F,0 Fo.
(t k. too), and by eliminating the constant
quantity k from these two equations, the

number t is given by t = (F, Fs) x too.
F00,, - Fo
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Ice -Water
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Stop -Cock
A

-flexible
Tubing
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and swift in its response to a temperature
fluctuation, but is restricted in its use to the
relatively small temperature range in which
the thermometric substance preserves its
liquid state, and is liable to errors and com-
plications due to non -uniformity of bore in
relation to the closeness of the orders of
magnitude of the thermal expansion co-
efficients of the glass envelope and the liquid
contained in it. The need for a material
which preserves its fluid condition over a
greater range of temperature, and whose
expansion coefficient is of a much higher order
than that of the solid walls of the confining
vessel, gave rise to the design of the gas
thermometer, in its two variations, the
constant volume, and the constant pressure
types.

.Air
Pump
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C
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28.-Constant pressure air thermometer.

The fact that F is present to the same power
in the numerator and denominator of the
right hand side of this equation makes t
a pure number, no matter what particular
physical units F may happen to possess.
Thermometers

To use this formula to calculate a tempera-
ture number, a suitable instrument, the
thermometer, is required to measure the
magnitude of the physical property at the
ice -point, the steam -point, and the unknown
temperature. In the familiar liquid -in -glass
type of thermometer (Fig. 26), the particular
property to be measured is the length of the
liquid column in any convenient units of
length, above any chosen level in the bore
of the tube. The temperature in degrees
centigrade is then calculated from the formula

t(Lt,
- L,,) too.- This type of thermo-
Ltoo -

meter is compact, portable, easy to manipulate,

The constant volume air
thermometer is illustrated
in Fig. 27. A quantity of
dry, clean air is pumped
through drying tubes and
dust filter into the sealed
thermometer bulb and dead
space of the capillary tube
which connects it to the
mercury tubes. A three-
way stop -cock B cuts off
drying tubes and air pump
after a sufficient quantity
of air has been introduced
into the apparatus, leaving
the air bulb and mercury
bulbs in permanent com-
munication. As the air bulb
is immersed in turn in
melting ice, in the vapour
of distilled water boiling
under normal pressure, and
in the space whose tempera-
ture is to be estimated, the
volume of this air is kept
constant by opening stop-
cock A and adjusting the
h:e i g h t of the mercury
reservoir in order to keep
the mercury at a standard
level marked by a V indi-
cator. The corresponding
air pressure Pt, registered
in centimetres of mercury,
is obtained by consulting
the barometer incorporated
in the apparatus. The
required temperature num-
ber t is then calculated in
centigrade degrees on the
constant volume air scale by
substituting the measured
values P0, Pioca Po in the
formula

(P, Po) too
pan - P.

The constant pressure
air thermometer is
illustrated in Fig. 28.
In a manner similar to

that used in the constant volume air ther-
mometer, a charge of clean, dry air is
introduced into the sealed thermometer bulb,
and is then kept at the constant pressure of
the atmosphere (which in general can be
assumed to be steady for the duration of the
experiment), while the air bulb is immersed
in turn in ice -water, steam at normal pressure,
and in the space whose temperature is
required. The various volumes occupied by
the air at these successive temperatures are
indicated on the graduated limb of the
manometer which is in communication with
the air bulb. Constancy of pressure is
indicated by equal mercury leVels in the two
manometer limbs, and is arranged by removing
mercury through the stop -cock B or adding
it as required by opening stop -cock A and
adjusting the height of the mercury reservoir.
The temperature number t is calculated from
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(Vt -V0) x too
the formula t= ,

v -Vo where

denotes the volume of the charge of air.

Temperature Variations
The linear relation between temperature as

registered in degrees centigrade on a gas
scale, and the corresponding property of the
gas (its pressure at constant volume, or its
volume at constant pressure), is shown in
Fig. 29, where the equation to the straight
line can be written as Vt -V(i +AA), or

+ B.0, according as it refers to the
constant pressure or constant volume instru-
ment respectively. If different masses of air
are subjected to temperature variations in
these two types of thermometer, a family of
linear graphs is obtained with a common
point of intersection, as shown in Fig. 29.

Constant Coefficients
The common point of intersection marks

the temperature at which the pressure or the
volume of the gas would vanish, provided the
substance were still in a gaseous condition,
and still governed by the laws expressed in
the above linear equations. This fact suggests
a suitable absolute zero of temperature on the
gas scale, the temperature at which the gas
and its pressure effects just disappear, which
is located below the ice -point at a number of
degrees equal to /A on the constant pressure
scale, and B on the constant volume scale,

where A and B are the
V constant coefficients

contained in the above
 two linear equations.
Experimental deter-
minations of A and
B have shown that
they are both numeri-
cally equal to 1/273.13,
which places a single
absolute zero of tem-
perature common to
all gas thermometers
at a level of 273.13
centigrade degrees
below the melting
point of ice.

(To be concluded)

Fig. 29. - Graphical
relation between pressure
or volume of a gas and
temperature as recorded
on the Ideal Gas Scale.
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Preparing for Television
and consist of a tuning note and interval
signal on the sound channel of 41.5 mc/s
(7.23 metres) and a still pattern of a black
cross on a white background on the vision
channel of 45 m/es (6.67 metres).

Overhauling Studio Apparatus
The still pattern, which can be produced

without the use of studio cameras and
apparatus, enables the B.B.C. to carry on
the work of overhauling the studio vision
apparatus at Alexandra Palace without
interruption from the tests, and at the same
time provides a test signal suitable for the
use of the radio trade.

(Below). Mr. J. F. Cartwright at the vision
control panel with Mr. Douglas Birkenshaw,

the chief engineer.

Programme director Cecil Madden, a n d
announcer Miss Jasmine Bligh, arc here seen
with a television camera at Alexandra Palace.

THE B.B.C. are going ahead with plans
for the resumed television service,

and meanwhile the radio industry has
scheduled too,000 new television receivers
for production. Furthermore, several firms
which supplied the 20,000 pre-war television
sets which have lain idle since 1939 are
planning to give full assistance in the over-
haul of these sets. The date of the first
official programme is not yet announced.

Test Transmissions
The transmission of a still pattern from

the London Television Station at Alexandra
Palace started on February 1st. Transmissions
are being made on weekdays from 11.3o a.m.
to 12.30 p.m. and from 4 p.m. to 5.30 p.m.,
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One of the speci

The Story of Radar -6
Finding the Bomber Target : 'Gee H" :Blind Bombing Navigation

(Continued from page 207, March issue.)

al aerial arrays on which enemy aircraft were detected
by means of radar.

MEANWHILE the centimetre technique
had also been applied to radiolocation
devices on the ground. The first

centimetric " coastal watching " set for the
detection of ships had been constructed at
T.R.E., and had so impressed Admiralty
experts that they decided to send scientists
from the Admiralty Signals Establishment
(A.S.E.) and Naval officers to study the new
technique with all its advantages.

The culmination of the first stage of
development work on centimetric ground
radiolocation was a fighter -direction station
on the South Coast of England ; the success
of this station followed largely from the
intimate collaboration between the fighter
pilots and the personnel operating the station.
The pilots gained complete confidence in the
directions given to them by means of this
equipment, and on their " days off " they
visited the G.C.I. Station to watch the control
of an operation and hear the directions given
to their own comrades who were fighting.

Long before this first centimetric G.C.I.
station was superseded a series of Fighter
Direction Stations had been equipped and
were in successful operation during 1943 -
Our R.A.F. fighter wings were thus provided
with an immense tactical advantage over the
enemy. Gradually the enemy zone of operations
was forced back into France ; eventually
modifications had to be introduced to fit
higher power transmitters-the enemy had
been driven right back out of range of our
fighter -direction equipment ! These modifica-
tions were hurried forward and all were
complete by March, 1944, when the Luftwaffe
was beginning to be " on the run."

D -Day and After
The organisation of ground -controller's

equipment and fighter aircraft fitted with air -
interception devices into a tactical weapon
was thus accomplished in ample time for its
use in the invasion of Europe. The part
played by G.C.I. during the latter half of
1944 and the first half of 1945 must await
the full story of the final overthrow of the
enemy's European power, but our rapid
progress from Normandy to the Rhine
necessitated several " crash " programmes of
modifications to meet the needs of our
ever -lengthening lines of offence, while the
later operations of a somewhat different type
required yet other changes and developments.

Now that the European War is won, the
needs of transport over vast distances, and

the tropical conditions of much of the
Far East, have posed further problems, the
solution of which will not have ceased to be
valuable when peace -time applications of
G.C.I. to civil aviation become all-important.

Although the Gee
system gave highly
accurate navigation
over Western Ger-
many, the degree of
accuracy was n o t
sufficient tb achieve
blind bombing. It
became clear that if
blind bombing of
targets other than
towns by large num-
bers of aircraft was to
be achieved, a system
more accurate than
Gee must be devised.
The bombing of towns

was to be provided for by H,S. The
very precise marking of small targets, however,
was to be carried out by Oboe. Neither of
these systems, hoviiever, was capable of
providing blind bombing of several tactical
targets simultaneously by a considerable
number of aircraft. Out of this need the
Gee H system was evolved.

The H principle consists of measuring,
with great precision, the range of an aircraft
from two fixed ground beacons. In contrast
with Oboe, where ranges are measured on
the ground, in the H system the ranges are
measured in the aircraft. The number of
aircraft which can use the system is limited
only by the power -handling capacity of the
beacons. A transmitter in the aircraft sends
out a pulse. This is received by each of the
ground beacons and returned on a different
frequency to the aircraft. The time taken
for this process gives a precise measurement
of the two ranges, the delays in the beacons
having previously been accurately ascertained.

When the range of the aircraft from the
two fixed ground beacons has been accurately
determined, its position is, of course, fixed.
In addition to knowing its position, however,
an aircraft requires to know its ground speed,
both in magnitude and direction, before it
cop so release its bombs blindly as to hit the
target. The direction of flight is obtained
through the aircraft flying along that circle
of constant range from one of the beacons
which passes through the target. The ground
speed is determined by
measuring the rate of
change of the range from
the other beacon. The
accuracy o f bombing
depends, of course, on the
position of the target
relative to the two
beacons, and it can be
easily seen that this
accuracy decreases as the
angle of intersection of
the two constant range
circles through the target
decreases. It was found
that, under favourable
conditions, bombs could
be dropped blind so that
most of them fell within
a few hundred yards of
the target, and when
pattern bombing in
formation was used, very
good concentrations were
achieved.

A single pair of ground
stations which gave cover
for blind bombing of
targets in the Ruhr

was set up in the autumn of 1943) but
the system was not used to any great extent
until early in 1944, by which time additional
ground beacons had been set up along the
South Coast. Gee H really came into its
own when the intensive bombing of targets
in Prance and the Low Countries, prior to
the invasion, was started early in 1944. It
was then used extensively by the American
Eighth Air Force, who developed a
technique of leading formations of aircraft
by single Gee H aircraft.

After D -Day Gee H was used extensively
with great effect against flying -bomb sites and
many other tactical targets on the Continent.
In particular, it was used successfully by
No. 2 Group of the znd Tactical Air Force.
One of the most spectacular achievements by
this group in a single operation was the
complete destruction of the headquarters of
the zest Panzer Division a few days after
D -Day. As the fighting on the Continent
advanced and the German Air Force was little
in evidence, it became possible for heavy
bombers of Bomber Command to fly by day
against targets on the Continent. Gee H then
began to be used extensively by these aircraft
for this type of mission.

Accurate Blind Bombing and Target
Marking
It was not long after the crushing defeat

of the German Air Force in the " Battle of
Britain " that British scientists turned their
attention to the possibility of using radar,
fresh from its success as a defensive weapon,
to bring the growing might of Bomber
Command effectively to bear upon Germany.
Early in 194r, when work on Gee was already
well under way, it was realised that there was
a real need for a system which could not only
hit a large town, but could pin -point targets
such as factories and military installations
even under adverse flying conditions.

In, order to meet this need for accuracy it
was obvious that full use must be made of the
range measurement which is at once the
essential and the most precise part of any
radar measurement, and so a scheme was
worked out which fixed the position of a
bomber by range measurements from two

A radar map of the south-west tip of Wales as shown at night
on the cathode-ray tube of the .112.3 apparatus on an R.A.F.

aircraft.
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suitably placed ground radar stations. In this
system, known as Oboe, it was planned that
all the control of the operation should be
done from the ground and that the aircraft
equipment should be as simple and automatic
as possible, in a later stage of development
it might in fact be possible to dispatch the
aircraft with no crew whatever.

The system as developed in 1941-1942
consisted of two suitably placed ground radar
stations A and B, which obtained responding
pulses from the Oboe -controlled aircraft.
Ground station A, known as the tracking or
" cat " station, defined a narrow track at
constant range from the station by sending
signals in the form of dots and dashes to the
pilot. He was thus guided towards the chosen
target. In early models the amplitude of these
signals, dots or dashes, told the pilot how
far he was from the track. In later versions of
Oboe rate -aiding principles were applied and
the amplitude of the signals then told the
pilot not when he was on track, but when his
heading was correct, i.e., accurately towards
the target. The ground station B, known as
the releasing or mouse " station, measured
the ground speed of the aircraft as it
approached the target along the track and sent
a signal to the bomb aimer to tell him when to
press the bomb release switch (on some
aircraft it was arranged that the signal itself
released the bombs).

In order to try out the system as early as
possible, the first Oboe (Mark:I) was produced,
using carrier frequencies in the 5 metre
band. It was planned that if these trials were
successful a schetne (Mark II) suitable for
operational use and using a wavelength of a
few centimetres would be produced. The
trials of the Mark I system in May, 1942,
using a bombing range in the Bristol Channel,
were so successful that the Air Ministry made
ari immediate request for the Mark I system
to he built in an operational
view to attacking the Ruhr area. The relative
ease of jamming the zoo mc 's system was
well known, but it was decided that the system
would ibe well worth while building even if
it only lasted three weeks !

In the middle of 5942 a device which
proved a milestone in the annals of Bomber
Command was produced, the marker bomb
or target indicator. Oboe dropped the first
of these on a range in Southern England at
night in a trial watched by many Air Ministry
and Bomber Command officers, and imme-
diately the possibility of using Oboe in
conjunction with the main force of Bomber
Command instead of with a specialised
squadron, became apparent. For the attack
on the Ruhr, Oboe Mark I ground stations
were hand -built and set up at Dover and
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Cromer. Two
stations, each of
which could work as
tracking or releasing
stations, were
installed kin each
site so that two
aircraft could be
controlled simulta-
neously. A squadron
of Mosquitoes was
fitted with the
responders a n d
special pulse -
communication
receivers and
training began in
September, 5942. In
December, 1942, the
first trial bombing
raid was made on
the Ruhr, four
Mosquitoes flying at 28,000ft. on a wild winter
night. The aircraft navigated themselves
to some point on the circular track about
5o miles from the target by means of Gee.
Oboe control then took over and the pilot
was given signals to guide him along the
curved track. Signals were given from the
mouse stations to tell the bomb aimer when
he was approaching the target, and finally a
signal was sent which accurately defined the
release point for the bomb.

In February, 5943, small marking raids
were started with a backing -up force of less
than 4o bombers, but by Mardi so much
confidence was placed in the system that the
52 Oboe Mosquitoes were dropping their
target indicators to mark the aiming point for
86o bombers on Dusseldorf. Then followed
the whole series of devastating raids on the
Ruhr in which Essen, Dortmund, Cologne,
Duisberg, Wuppertal, etc., were all attacked.

The Germans had started jamming Oboe
Mark I in October, 1943, but by taking
suitable anti -jamming measures the system
was kept operational until November, 5944.
The risk that had been taken on the .14 metre
system had been justified in that all suitable
targets within range had been wiped Out.

In December, 5943, operations were com-
menced on an experimental system on
centimetres where freedom from jamming
was expected.

Much of the actual centimetre equipment
used in the Mark II project was developed
jointly by British and American scientists
working together in the same laboratory in
England. The outcome of this joint effort
was that America was able to supply all the
centimetre airborne transmitters and special
transmitting valves required for use both by

Bomber Command
and by the U.S.
Ninth Air Force.
Similarly, all the
receivers for both Air
Forces were produced
in England. The
accuracy of the system
was further improved
and mobile stations
were installed on the
south Coast of England
with a view to enabling
Bomber Command to
support the forthcom-
ing invasion. These
Mark II mobile
stations, together with
the coverage provided
by the Mark I fixed
stations, were used
continuously for
precision bombing
and small marking
attacks on tactical
targets-railway yards,
airfields, radar

You know the direction in which the Radar
beam is pointed and the nearer the

target es to the centre of that boant
the greater its strenth.

Diagram indicating how radar operates on a warship. Aircraft have
been caught in the radar beam. The two small inverted V's on the
right in the circle indicate the two aeroplanes, as seen by the radar
operator. The "hump" on the left is the radar transmission signal.

-AMMUNar
Diagram indicating the positions of various radar apparatus on an

R.A.F. night flying bomber.

stations, etc., and later on dozens of
" flying -bomb " sites in Northern France.

In the early hours of the morning of
June 6th, 1944, 5o Oboe -equipped Mosquitoes
dropped five target indicators on each of so
coastal defence batteries on the German held

'coast between Cherbourg and Caen. Imme-
diately too Lancasters hovering near each
target aimed 500 tons of bombs at each cluster
of indicators and the invasion attack began.
During the following weeks Oboe was used
consistently by night and day for marking
tactical targets so that Bomber Command
could be brought to the aid of the armies in
the field-in many cases the targets, such as
Caen, were but a mile from our front line
troops.

In a few months, 24 Oboe mobile ground
stations were in operation on the Continent,
moving forward as the armies moved and
controlling not only Pathfinder Mosquitoes
of Bomber Command, but also Pathfinder
Marauders of the Ninth American Air Force,
36 of which were fitted with Oboe. In some
months as many as 70 per cent of the bombs
dropped by the Ninth U.S.A.A.F. were
dropped blind, using this method.

Navigation and Finding the Target-
H2S

When it became possible to transmit
and receive signals on a wavelength of a few
centimetres instead of Il metres, which had
hitherto been the shortest usable wavelength,
a completely new range of radar equipment
became possible. The radar systems would
now be capable of working to much finer
limits both in the amount of detail and the
accuracy of the information available, because
of the narrower beams and sharper pulses
which could be produced on centimetre
wavelengths.

In the autumn- of 5945, when many of the
early difficulties had been solved, the com-
parative failure of our bombing effort against
Germany was strongly in the minds of the
workers at T.R.E. and effort was transferred
from AI to the problem of producing a blind -
bombing sight. It was appreciated that the
new AI system, with very little modification,
might be usable as a blind -bombing device.
The beam of radiation which normally
searched the sky for hostile aircraft could be
made to search the ground for towns, factories,
etc., which one would expect to stand out as

targets " on the display against a weaker
background from the open country. That
such a method of detecting towns was possible
had been demonstrated previously using a
system working on a wavelength of 14 metres,
but on this wavelength only very isolated
towns could be located due to the overlapping
of the responses from hills and woods
included in the " illumination " by the broad
beam. Beyond recording this as a factor
to be further investigated and possibly
exploited, nothing had been done. In
November, 5945, a trial flight with an AI
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aircraft in which the aerial had been adapted
for downward looking showed immediate
promise in that during a flight from the base
at Christchurch to Wolverhampton, a series
of " targets " were seen on the radar display
ttnd it was possible later to correlate these
with specific objects on the ground. After this
early success, work was immediately put in
hand to re -design the AI aerial system
specifically for the purpose of scanning the
ground and to build up a system whereby
the navigator in a bomber could have
presented to him on a screen, a radar map
of the terrain over which he was flying.
On this map large built-up areas or other
man-made objects, such as factories, would
show up as high lights, due to the radar echoes
from these objects being very strong, stretches
of water, lakes, rivers, etc., would be left
completely black, since water reflects little
or no radiation back towards the aircraft, and
open country, sending back a random
assortment of weak echoes, would appear as
an indefinite grey background. This map
would be independent of cloud and weather
conditions and would allow accurate navigation
over any part of Germany (or any other part of
the world which was not barren waste or
ocean).

Homing Device
The decision to install this new aid soon

followed, production on a superlative scale of
speed and priority was the greatest of all the

crash programmes " of radar production,
but it was vital to keep the enemy in the dark
about the pimpose of this novel device, even
when he had some evidence that new fittings
were appearing in our aircraft. So it was to
be known as a homing device." The initials
BN for blind navigation by which it had been
known were thought too suggestive and a
name which could give nothing away H2S was
suggested and H2S it remained !

Although this was an attempt at a
navigational aid and blind bomb -sight of
completely new design and the first results
were of necessity crude, the need of Bomber
Command was so urgent that as early as July,
1942, only seven months - after the first
preliminary flight trial, the production of
units for fitting into heavy bombers was
initiated.

H2S is, then, the " gen box " with a scanner
which projects a fine beam of radiation ahead,
scans the landscape by illuminating every
point in turn over a wide area, and paints
(and continually repaints) a map on the
PPI tube. In the map the objects which send
Specially strong echoes back to the set, such
as hangars and big buildings generally,
appear as bright spots, the water areas which
do not turn the energy back towards the
sender, but reflect it optically away from the
source appear black. So the PPI displays
a rather special kind of radar map, in which
slant range and bearing is correct for all the
identifiable radar landmarks. The fidelity of
the first H2S map was not sufficient for the
operator to identify a town from its shape or
the presence of distinguishable objects in the
town, but only to give an approximate size
of the town. The navigator had, therefore,
to keep a continuous DR plot to know which
towns were showing on his H2S display.
When it came to the actual bombing run,
the operator had to estimate the position of
Aiming Point on this radar map from the
general shape of the town response and if
possible obtain a check from prominent
small objects on the outskirts. It must not
be thought that the development of this aid
was all as simple as it has been made to sound,
for in addition to the difficulties of establishing
a reliable airborne equipment using the new
techniques of centimetre waves, the problem

* of controlling the radiation within fine limits
to obtain a uniform picture was considerable.
The contrast between town and country is
not very great and the picture obtained was

very liable to be what a photographer would
describe as under- or over -exposed. The
H2S picture was very liable to show under-
exposed areas of gaps, and hours of patient
experimenting in the air and on the ground
to get the correct grading of radiation at all
angles from the scanner aerial were necessary.
So serious was this that early attempts in
America to repeat British results led the
experimenters there to despair of making it
a practical system. In the end, however,
as the technique was progressively improved,
there was no doubt that a practical gen box "
was really being evolved.

The development of 1-12S was not accom-
plished without sad loss of life, the first heavy'
bomber installed crashed on an experimental
flight and all the crew and five of the pioneer
experimenters were killed.

Pathfinder Technique
Simultaneously, with the development of

H,S, Bomber Command were developing
their pathfinder technique and although ILS
was finally produced for the main bomber
force, it was possible to achieve great results
from the first
production models
fitted to path-
finder aircraft.

Hamburg was
the first target
attacked by H2S
on the night of
January 30th -31st,
1943, this under
appalling flying
conditions. Within
a few days H2S
raids on Cologne,
Turin a n d
Hamburg demon-
strated the wide
range of a bomber
force using this
equipment. Navi-
gators, by means
of H25 were able
to maintain accu-
rate track and
timing, locate
their targets
without difficulty
and avoid de-
fended areas en
route.

However, a s
the centimetre technique developed and
experience in the Service showed the need
for improvements, modifications were made
to the first design, so that the map became a
more faithful reproduction of the ground
beneath the aircraft and smaller objects were
painted distinctly on the screen.

Air Research for Surface Ships (A.S.V.)
The A.O. C. -in -C., Coastal Command,

was a frequent visitor to Bawdsey
Research Station, an appreciative observer
and a stimulating and constructive critic,
wi h a lively enthusidsm. Over the coffee
cups in the Bawdsey mess he interrupted a
discussion on airborne radiolocation for the
night fighter to inquire whether help could
be given to the reconnaissance aircraft of
Coastal Command in their search for surface
ships. No Bawdsey man would admit that
radiolocation was inapplicable to searching
for anything above the surface from anything
else above the surface, and so ASV was born
of AI The custodian of AI development,
undertook to develop ASV also. Aided by
his group, he made rapid progress in experi-
ments in which the team amassed a very
creditable log of flying hours in their airborne
laboratory. On September 3rd, 1937-an
unrecognised pre-anniversary-the airborne
equipment for ship research, ASV, found
H.M.S. Rodney and H.M.S. Courageous,
without visual aid and with little knowledge

of their time -table, at five miles range, and
in the course of shadowing trials on the
next day saw " aircraft being flown off
from Courageous.

Of all the R.D.F. equipments subsidiary
to the main CH-CHL stations, ASV paid
the earliest dividends. The rl metre equip-
ment, fundamentally similar to the AI set,
but less restricted by not being part of a
complex operational network, was used with
great success by the R.A.F. against enemy
shipping and submarines in the second year
of the War. The first recorded " kill " was
a submarine on February loth, 1941 ; the
ASV aircraft concerned was a Whitley.

Later, the Simderlands and Catalinas in
their multitude ranged the seas, with successes,
such as the finding of the Bismarck, to their
credit.

" Leigh -light " Operations
The story of ASV development goes into

the centimetre wave region about the same
time as AI, but for the slightly different
reason that the shorter wavelength enables
more precise discrimination of targets to be

To further develop the use of radar in the British Navy schools are being set
up all over the country, and the illustration shows two Wrens undergoing

training in one of the schools.

achieved than could even be possible on
metres, except by using a large aerial array,

excluded by aerodynamic considerations.
No account of ASV would be complete
unless it included some details of the
" Leigh -light " Wellington and its transitory,
but heartening, success against U-boats at the
peak of our worst shipping losses in 1942.
The breathing -space so gained was of
incalculable value to the Allies and enabled
us to face the still more disastrous losses of
early 1943 in the hopeful knowledge that we
were forging another ASV which would
practically drive the U-boat from the seas a
few months later. The Battle of the Bay of
Biscay may be understood from the following
notes :

The capture of the French West Coast
ports by the Germans in 1940 enabled them
to establish submarine bases on the edge of
the Atlantic. The Bay of Biscay then became
a " transit area," i.e., an area through which
the U-boats passed to and from their bases,
but which was not primarily their operational
area. For many reasons which need not
concern us here, such an area is potentially
a very good one for anti-submarine work ;
and in the case of the Bay, since it was within
reasonable range of aircraft based in the
United Kingdom, a violent and lengthy
aircraft versus submarine battle soon
developed.

(To be continued)
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Shannon Electricity Scheme

T F only electricity and piped water could beI laid on to every farmhouse and every
cottage on Britain's countryside. This is an
ideal (about which people have long talked
and dreamed. Across the Irish Channel,
in Eire, they have just started on a programme
of construction-the money is voted and the
contracts are being placed-that will make the
dream come true as far as Eire is concerned.

" A public electricity supply is already
available to 95 per cent. of the total Irish
population resident in cities, small towns
and villages. It is now a question of bringing
the supply to the farm community, who in

Exterior view of the
power station, showing
in the background the
lock through which
traffic using the Shan-

non must pass.

(Above.) Four single
dials tell the engineers
all they want to know
to enable them to keep
the immense plant work-
ing smoothly and with-

out hitch.

(Left.) Potential trans-
formers controlling the
voltage of the transmis-
sion lines at the exit
from the power station.

A Far-reaching Programme for Eire
to Supply Electricity and Piped
Water to Every Irish Rural Home

Fire live in dwellings situated on the individual
farms."

This passage, taken from a report which the
Irish Electricity Supply Board presented last
summer to the Government in Dublin, sums
up the far-reaching programme on which
Eire has now embarked-a programme destined
to give every Irish rural nome not only
electricity but, also, piped water.

The scheme involves spending some
£20,000,000, and an additional £3,000,000

will go in harnessing the River Erne in County
Donegal, 'a few miles from where that delectable
river enters the sea between Ballyshannon
and the popular seaside resort of Bundoran.

It was in 5925 that engineers put a dam
across Ireland's longest river, diverting its
waters to make them flow through great
turbines installed at Ardnacrusha, near
Limerick. The turbines in turn drove
dynamos ; and the resulting electric current
was taken on overhead lines all across Ireland
from Limerick to Dublin and from Cork to
Sligo, say, from Bristol to London and from
Southampton to Liverpool, giving all Ireland
electricity, made without burning any fuel at
all.

That was the Shannon scheme, for which
T. A. McLaughlin, an engineer and present
member of the Electricity Supply Board, was
responsible.

Exhibition of German
AN interesting and instructive exhibition

of German Aeronautical Developments
is now being held under the auspices of the
Ministry of Education at the Science Museum,
South Kensington. The exhibition is admis-
sion free and is open on weekdays from
to a.m. to 6 p.m. and Sundays from 2.3o p.m.
to 6 p.m. It will be open for three months.
The authorities felt that it was of the utmost
importance that students and technicians as

Aero Developments
well as the general public should have an
opportunity of a close-up inspection of what
the German aircraft industry achieved.
Although, operationally, enemy aeronautical
development was at all important times one
step behind our own, the Minister of
Education felt that it would be of considerable
educational value to display German aircraft
and equipment to give a true overall picture
of aeronautical development.

The exhibits include a number of typical
German military aircraft, including a jet-
propelled fighter, flying bomb, the gyro -kite
for use with U-boats, a piloted VI, a V2 -
rocket, and radio controlled rocket weapons.
Many components and photographs are
exhibited, showing to the general public for
the first time full details of enemy
aeronautical development.

The exhibition coincides with the post-war
re -opening of the Science Museum, where
exhibits relating to atomic energy, X-rays and
the quartz crystal clock are to be seen.
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The Mechanics of
Meteorology -5
Valley Winds Depressions Anticyclones

By G. A. T. BURDETT

(Continued from page 215, March issue)

VALLEYS in general tend to concentrate
the wind, which results in a wind force
which exceeds the velocity of the

general wind. Since these winds can only
blow along the valley in either of two
directions, a small change in the general wind
direction will cause a valley wind to reverse
its direction. It is for this reason that the
valley wind must be considered a local wind,
since it bears very little relation to the
general wind direction. It can, of course,
be likened to a stream which flows down the
hillside and then flows along the valley
between the hills.

Gustiness
Wind gusts are usually present over land

and rarely extend to heights above a few
hundred feet. They are caused by obstacles
on the ground, such as trees, buildings, cliffs
and hills. These obstacles tend to break
up the general wind in a similar manner
to the piers of bridges which cause eddies
in the water. For example, a west wind
which has a general velocity of 25 m.p.h.
will, owing to obstacles, gust between 5 and
35 m.p.h., and will vary considerably in
direction. A west wind of 25 m.p.h. may,
therefore, cause a south wind to blow down
a street north to south in direction at a
velocity of 35 m.p.h.

Effect of Wind During Passing of Fronts
It will be seen later that anticyclones and

depressions are never stationary, but move
across the face of the earth. These, particu-
larly the depressions or lows (regions of
low pressure), which move at high speeds,
cause a rapid change in pressure distribution.

Wind

(a) i Feather Force
(l -3 up h.) West

a

(b) 2i Feathers Force 5
(19 - 24 Mah) N W

Cloud amounts

(C) Clear sky 0 (d) /0/10(Ten )
Cloud

Wind and cloud
amounts

(e) Force 8 (39-46410) East, clear sky

0

(f) Force 6 (25-314401North,10710 Ten tenths cloud

Fig. 33.-Beaufort wind and cloud symbols used on a weather

It was shown above
that the wind about a
high and a low flows in
opposite directions.
Thus the movement of
these will cause a rapid
change in wind direc-
tion at the places over
which they pass.

These winds usually cancel out, or in any
event alter the direction of local winds. It
is these winds-the general winds-which
chiefly concern the meteorologist, since the
observation of these changes plays a large
part in weather forecasting.

HIGH

IOC

OOMo

Wind Indications on a Weather Map
We saw earlier that for simplicity of

observation and recording the Beaufort wind
force was used. As this number will give
only the wind speed, it is of little use alone
for the purpose of compiling a weather map.

Fig. 33 illustrates an arrow shown on a
weather map to indicate the wind speed and
direction. The arrow points the direction
to which the wind is blowing, while the
feather indicates the Beaufort scale number.
Half a feather is equal to one step in the
Beaufort scale, and a full feather two steps.
Used in conjunction with the wind force
and direction symbol is the cloud amount
symbol, Fig. 33 (c) (d).

For instance, Fig. 33(e) would mean that
an east wind of 39-46 m.p.h. (surface wind)
is blowing, while the sky is clear.

Pressure Distribution and Frontal
Systems
Now that weather forecasts are again

broadcast on the radio,
the terms depressions,
anticyclones, ridge of
high pressure, trough of
low pressure, and so on,
are once more frequently
referred to.

To many these some-
what technical terms
mean little, if anything at
all.

These terms are, how-
ever, employed daily by
meteorologists as part of
their professional jargon,
and since to understand
the terms is to begin to
understand meteorology,
they will now be defined.

Each of these terms
refers to the pressure
distribution at the times
and places named in the
forecast.

For example, " a de-
pression is centred over
Northern Ireland and is
moving at a speed of
approximately 25 miles
per hour in a north -
e a sterly direction,"

map. simply means that over

Wedge or
ridge of
high pressure

005

i000 M6"
aro

o08111,

1012Wfb.

C

el /CH

Fig. 34.-Types of isobar systems.

that area a region of low atmospheric pressure
is centred and is travelling in the direction
named.

There are a number of types of pressure
distribution, of which six of the more
important are described below.
(a) Depression or low. (d) Trough of low
(b) Secondary depres- pressure.

sion. (e) Wedge or ridge of
(c) Anticyclone or high pressure.

high. (f) Col.

Depression or Low
A depression is a region where the

atmospheric pressure is low, and therefore
" low " is a common name given to a
depression. From Fig. 34a it will be seen
that a low represents a number of almost
parallel closed isobars having the region of
lowest pressure in the centre.

The total area of a depression varies
considerably, some being known to have
diameters of more than a thousand miles.
Their speed of travel also varies, but over
Great Britain this is usually in the order
of 25 m.p.h. in a north-easterly direction.
More often than not they are formed over
the Atlantic Ocean and travel via Great
Britain towards Scandinavia.

Secondary Depression
Depressions usually appear in families.

There is the parent or primary depression
about which are formed one or more
secondary.

Secondary depressions bear all the charac-
teristics of the primary, and also travel in
a north-easterly direction, but they travel
at greater speed and revolve usually in an
anticlockwise direction round the primary.
On occasion the secondary depression will
develop into a primary after its " parent "
has dispersed, and no fixed rules can be laid
down. Fig. 34b illustrates a secondary
depression.

Anticyclone, or High
The anticyclone is, in effect, the converse

of the depression. It comprises a region of
high pressure with the area of highest
pressure in the centre, Fig. 34c.

The term anticyclone has been derived
from its contemporary the depression, since
the scientific name for the latter is a cyclone,
but this is rarely used now. The term
" high," being self-explanatory, is a popular
name by which the anticyclone is often
known.

Anticyclones do not travel at the same
speed as depressions. In fact, they move
very slowly and are often stationary over
an area for days, and maybe weeks.
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- most important " weather

War"

(a)

Front or dividing line between two air masses baying different temperatures

(bi

Second stage of cfrvelopment where warm an- is pushing a bulge into the
front as a depression forms

Cold air

Warm dif

(c)
Front stage in depression where bulge is enlarged

Fig. 35.-Further stage in depression where bulge is enlarged.

Trough of Low Pressure
A trough of low pressure, Fig. 34d, is

a V-shaped depression where the isobars
form a sharp bend. These are very similar
to the contour lines on a map depicting a
valley.

Wedge or Ridge of High Pressure
A wedge of high pressure is the converse

to the trough and is usually shaped like an
inverted V. See Fig. 34e.

Col
A col is the region of low pressure between

two anticyclones. Fig. 34f.
It was shown in Article IV that the wind

navels round an anticyclone in a clockwise
direction. Therefore the col is the place
where the two sets of wind from different
anticyclones meet in different directions.

A col rarely lasts for a long period, since
the region of low pressure provides a path
for the passage of a depression, which will
disperse it.

Weather Conditions
As the various forms of pressure distribu-

tion outlined above dictate to a considerable
extent the type of weather which may be
expected where they appear over an area,
we will now examine weather connected with
them.

Depression
When a depression is passing through, a

period of bad weather may be expected.
Over the region. of low pressure there

are considerable rising currents of warm,
moist air. The air is then cooled to its
dew point, cloud is formed, and rain or
precipitation follows. The wind is usually
very violent.

A depression usually lasts from one to
two days, but sometimes has a life of five
days or more, after which it gradually breaks
up and disperses.

At this stage the depression, which is the

factor," has only been
dealt with in general terms.
In view of its importance
further reference will be
made to it when dealing
with frontal systems and
weather maps.

Anticyclone
In summer fine weather

may be expected during an
anticyclone. During the
day the wind is almost
absent, there is much sun-
shine, and the temperature
is high. At night the sky
will be clear, but, as men-
tioned earlier, the condi-
tions are usually favourable
for the formation of radia-
tion fog or ground mist.

In winter weather condi-
tions vary, since there are
two types of anticyclone.

(t) Those being fine, but
cold, weather with the
ground frost or fog at
night.

(2) Those where the sky
is continually overcast,
with sheets of low strato-
cumulus cloud. Conditions
of this nature are often
termed " anticyclonic
gloom."

This gloom is due largely
to the existence of an inver-
sion. An inversion, as was
explained to some length

earlier in this series, is an inversion of air
temperature with increase in altitude. Where
normally the temperature of the atmosphere
decreases with altitude at the rate of approxi-
mately r deg. F. for each 30o ft., with an
inversion it will instead increase for the first
1,000 to 2,0ooft.

It is at the limit of the inversion that the
cloud will form, and over large towns and
industrial areas this cloud is mixed with
smoke and dust, so forming a lid over the
area which shuts out much of the daylight.

Trough of Low Pressure
The weather consistent with a trough of

low pressure is, in common with all low-
pressure systems, rather bad.

Over the British Isles the " trough line "
is usually a line of occlusion (see later section
on frontal systems).

Now the line of occlusion may have either
warm -front or cold -front characteristics.

If it has warm -front characteristics there
will be continuous rain with
low cloud, both in front and
at the trough of low pres-
sure. When the trough has
passed the weather is milder
and wind usually veers from
south-westerly or westerly.

Should the trough have
cold - front characteristics,
and these are more common,
the weather will be very
squally, with heavy showers,
and the temperature will fall
rapidly as the wind veers as
above.

As mentioned previously,
a wedge of high pressure
usually appears between two
depressions. Therefore the
first depression will pass
over, followed by the wedge
which is again quickly fol-
lowed by a further depres-
sion. Fair weather with light
winds may be expected in the

wedge, but this rarely lasts long.
Where bright weather quickly follows a

depression, a wedge of high pressure may
be expected, and one may be practically
certain that bad weather is again not far
behind with the approach of the second
depression.

Col
The col, it will be remembered, is a

region between two anticyclones. Since,
however, fine weather often appears with
anticyclones, the col will not make much
difference to the prevailing weather.

On the other hand, the two anticyclones
may have different characteristics, particu-
larly as regards temperature and relative
humidity.

This difference, in summer time, will give
rise to an upward rush of air streams which
cause thunderstorms. When fine weather
suddenly breaks up with thunderstorms, the
presence of a col may be the cause. With
the slow advance of another anticyclone, a
further period of fair weather is, however,
probable.

In winter time the rising of the masses
of air of different relative humidity will
usually give rise to the formation of mixing
fogs.

Generally, however, cols rarely last for
long periods, and although they cannot be
entirely neglected, they bear little real
importance in the general weather " picture."

Frontal Systems
We saw earlier in this series that the

structure of an air mass, and the weather
which accompanies it, depends upon the
history of the mass. Air which has travelled
considerable distances over the ocean will
be moist, while that from over large areas
of land will be comparatively dry.

This may be further expanded by stating
that air from the equatorial regions will be
warm, while that from the North Pole (in
the Northern Hemisphere) will be cold.
Generally speaking, therefore, over the
British Isles two masses of air may appear,
polar and tropical.

Now these two air masses will not readily
mix. The masses are divided by distinct
lines, known as fronts. On one side we find
cold polar and on the other side warm tropical
air, Fig. 35a.

To analyse further we now get polar arid
tropical air masses.

Polar Air Masses
The general characteristics of these ate,

cold and dry cause considerable upward and
downward currents of air (convection),
squalls and gusts.

The weather accompanying these is gener-
61Orth
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499 tab

Fig. 36.-Depression " filled in."
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ally fair and cloudy, with a risk of thunder.
Cumulus, the fine -weather cloud, will also
form.

Polar air masses may be of two types,
maritime or continental.

Maritime polar masses come from the
Greenland -Iceland area, and arc therefore
moist and cold and give rise to cumulus cloud
and showers.

Continental polar masses come from North
Russia and Siberia in the summer and from
Eastern Europe and Siberia in the winter.
They are very dry, therefore, giving few,
if any, showers. In winter they are very
cold, but in summer may be quite warm. As
is well known, a warm, easterly, dry wind
is quite common during the summer months,
and is no other than the movement of the
polar air mass.

Tropical Air Masses
Tropical air masses, on the other hand, are

warm and moist, and have little air circula-
tion (convection). Accompanying them is
fine and cloudless weather during the sum-
mer, but mist, fog and drizzle in the winter.

The maritime tropical masses usually come
from the Mediterranean in the summer and
from the tropical Atlantic in the winter.
They are always very moist, and give rise
to considerable fog, particularly in winter.
Often during the summer, like the polar
maritime air masses, they cause cumulus

i3Q000
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Cumulonimbus
1-10000'

i'ia i ill Cold-
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Miles

a warm front which is
immediately followed
by the warm sector.
Following this, upon
reaching the rear por-
tion of the polar air we
get a cold front.

The growth of the
depression will have
caused a redistribution
of the atmospheric
pressure in the area.
These changes are illus-
trated in Fig. 36, where
the isobars have been
" filled in."

From this it will be
seen that the wind,
instead of being in two
directions as before the
depression formed, is
now varying consider-
ably. These wind
changes are those which
are also present when
a depression is passing
over an area.

Since the air in the
various sectors of a
depression has travelled
long distances over the ocean from the south-
west, it will have a high relative humidity.
Therefore, as it rises over the cold air along
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Fig. 37. ---Cold and warm fronts showing warm sector (vertical section).

cloud to form, giving off showers with a risk
of thunder.

Continental tropical masses usually come
from South-east Europe in the summer and
from North Africa in the winter. They are
dryer than maritime air and are less liable to
cause fog. During the summer, when the
land is hot, the weather is usually hot and
dry and the skies are clear.

Development of a Depression
The cold polar air which is found on the

north side of a " front," Fig. 35a, usually
flows in a north-east to a south-west direc-
tion. The warm tropical air, on the other
hand, flows in the opposite direction. The
dividing line between these passing " air
masses is, of course, the front.

Now this air movement is not stable, and
a number.of disturbances occur.

The warm air, being lighter, tends to rise
and cause a bulge in the front. At the
same time the heavier cold air also causes
another bulge in a southerly direction, Fig.
35b.

The warm -air bulge then develops and
causes the cold air to swing back over the
warm bulge, Fig. 35c.

We then get (Fig. 36) a sector filled with
warm tropical air which is surrounded by
the cold air to the north of the front.

A fully developed depression has now
formed which, as pointed out earlier, travels
in a north-easterly direction.

It will now be seen clearly that when at
the beginning of the warm sector, we get

the front, it will, upon cooling, soon reach
its dew point temperature and cloud will
form. The cloud in the warm sector is
dense nimbostratus.

As, however, the warm light air ascends,

North

Fig. 38.-Occlusion forming.

other " frontal " clouds will form. These
are altostratus, cirrostratus and cirrus, and
comprise the four clouds of the warm front
system.

The general character of a warm front
will be more readily appreciated by studying
its vertical section, Fig. 37.

It will be seen that the warm front extends
to approximately 500 miles.

The observer will first of all notice the
patches and wisps of cirrus cloud at a height
of about 25,000ft. This will be accompanied
by a steady fall in the baroineter pressure
(due to the approach of the low). As the
front passes over, thicker cirrostratus will
arrive and give he appearance of a halo
over the sun or moon.

This' cloud will be followed by the strato-
cumulus cloud, and the sun will have a watery
appearance. The barometer fall is then
arrested. The wind, which at first will have
been south-easterly and of moderate strength,
will now veer towards the south and decrease
in speed. Although rain begins to fall from
the altostratus cloud, which is now abbut
r5,000ft. thick, most of it usually evapgra.s.
before reaching the ground (e.g., it is termed
" spitting with rain ").

FRONTAL _CHARACTERISTICS
Element In advance At the passage In the rear

WARM FRONT
Pressure Steady fall Fall arrested Little change or slow fall
Wind Backing and increasing Veer and decrease Steady direction
Temperature Steady or slow rise Rise but not very sudden Little change
Humidity Gradual rise Rapid rise Little change. Maybe saturated
Cloud Ci, Cs,As, Ns, in succession. Low Ns and Fs St or Sc may persist

Fs, Fe, below As and Ns
Weather Continuous rain or snow Precipitation almost or com-

pletely stops
Fair or drizzle or intermittent

slight rain
Visibility Very good except in rain Poor, often mist or fog Usually poor-mist or fog may

persist

COLD FRONT
Pressure Fall Sudden rise Rise continues more slowly
Wind Backing and increasing

becoming squally
Sudden veer and heavy squall Backing a little after squall,

then fairly steady veering
further in later squalls

Temperature Steady, but fall in pre-
frontal rain

Sudden fall Little change. Variable in
showers

Humidity Little change Sudden fall Variable in showers but generally
low

Cloud Ac, As, then heavy Cb Cb with Fs, Fc or Ns very
low

Lifting rapidly followed by As,
Ac. Later further Cu or
Cb

Weather Usually some rain, perhaps Heavy rain, perhaps thunder Heavy. rain for usually short
thunder and hail period. Sometimes more per-

sistent. Then fine followed
by further showers

Visibility Poor, perhaps fog Temporary deterioration fol-
lowed by rapid improve-
ment

Very good

As -Altostratus Ns -Nimbostratus St -Stratus Ac -Altocumulus
Ci -Cirrus Fs -Fractostratus Sc -Stratocumulus Cu -Cumulus
Cs -Cirrostratus Fc -Fractocumulus Cb --Cumulonimbus
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Following this, we get the nimbostratus,
or the rain cloud. As will be seen from
the figure, there will be much precipitation
in the form of continuous rain, snow or
sleet for the last 25o miles.

The Warm Sector
When the warm sector, pact B, reaches the

observer, the sky will begin to clear, leaving
patches of strata -cumulus and stratus cloud.
The wind then veers to the south-west,
increasing in speed. The air is warm and
muggy, and it will probably be foggy, while
the barofneter will remain steady or will fall
slightly, since we are now in the steady of
the low.

Cold Front
At the cold front we find the comparatively

dry polar air. Since this air is heavier, it
will push up the warm moist air. These
rapidly rising warm -air currents will cause
cumulonimbus (the thundercloud) to form.

As the cold front reaches the observer
he will soon notice the development of the
cumulonimbus cloud, and thunderstorms
may occur. The barometer, then begins to
rise suddenly, and the wind veers suddenly
and squalls to a westerly and, finally, a north-
westerly direction as the cold front passes
through. During this period the temperature
will be lower.

The accompanying table shows all the
frontal characteristics which are typical.

Occluded Front
Depressions usually form over the Atlantic.

Upon reaching the British Isles they are well
developed. Rarely are they in the form just

NEWNES PRACTICAL MECHANICS

described, which is
separated warm and
cold front.

Instead, they have
become occluded or
filled up. This is due
t o the following
reasons.

The cold air behind
the warm section
travels at a greater
speed than that at
front. This means
that the rear cold air,
or the cold front, over-
takes the warm front
and undercuts the warm
air.
, Fig. 38 illustrates a
typical occluded de-
pression which appears
over the British Isles.
The effect is as of a
giant zip fastener, the
edges of which are the
cold and warm fronts
respectively. As these
fronts become occluded
(the zip is fastened) the
gap (the warm section)
disappears and the de- b
pression breaks up. Fig. 39.-(a) Warm front occlusion ;

There are two forms
of occluded front, the warm front occlusion
and the cold front occlusion. The appear-
ance of either depends upon the relative
temperature of the two masses of cold air.
If the sear air is warmer it will rise over the
advance air, and we get the warm front
occlusion (Fig. 39a).

Rear c
air
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(h) Cold front occlusion.

When the advance air is warm the rear
air will undercut and appear as a cold front
occlusion (Fig. 39b). The main sector is
shorter, but cumulonimbus cloud will appear
in the warm sector and give rise to thunder-
storms.

Notes and News
Johnson's Photographic Competition

4, ESSRS.  JOHNSON AND SONS, of
I VI Hendon, have recently issued a list of
prizewinners in their November Photographic
Competition, which closed on November 3oth,
1945.

Two first prizes of £5 each are awarded to :
Mr. A. C. Hind, 79, Hartland Drive, Edgware,
Middlesex, and Mr. F. Macey, 82, Sycamore
Avenue, Cleadon Park Estate, S. Shields.

Three second prizes of £2 each are awarded
to : Miss B. Wagstaff, '21, Northwood Hall,
Hornsey Lane, N.6 Mr. A. Panes, Frampton
Cotterell, nr. Bristol ; and Mr. F. J. Palmer,
" Redcot," South View Road, Marlow, Bucks.

In addition, there are awards of ten third
prizes of Li each, 20 fourth prizes of tos.
each, and 25 consolation prizes.

New Diesel-electric Locomotives

IWO
diesel-electric locomotives have

recently been operating on the French
railway between Paris and Dijon. Each
locomotive has two permanently coupled
sections, which are carried on three axles
and two trailing bogies. In the centre part
of each section there are two four-stroke
airless -injection engines having an output of
1,05o h.p. These engines are coupled to
generators which supply three double -arma-
ture motors which drive the axles through
gearing. The auxiliary circuits are fed from
a iio-kW. direct-eurrent generator, which is
driven from a separate diesel engine.

North Wales Slate Quarry
tIOST things in North Wales seem to
"I he made of slate. The chapel where

people worship sometimes has slate on its
outside walls, and is certainly roofed with
slate. Garden fences are sometimes made of
slate, tall slivers stuck into the ground and

held together at the top with strong wire.
Gate posts are made of slate, so are some of
the walls, bridges, paving -stones, doorsteps,
mantelpieces, sinks and cisterns. Much of
the slate comes from the mountains of North
Wales, where the Penrhyn slate quarry lies.
It is the largest in the world-an enormous
excavation a mile and a quarter long, three -

(To be concluded.)

quarters of a mile wide and a quarter -mile
deep.

Slates have been taken from Penrhyn
Quarry for hundreds of years. Historians
say the t3th-century Conway and Ca-rnarvon
castles were originally roofed with slate.

Slate from Penrhyn Quarry is obtained in
all colours : red, blue, purple, grey and green.
It is completely proof against acid, weather
and water, and its durability is testified by
the original slate roof on St. Asaph Cathedral,
in excellent condition after 250 years.

A train of slate from one of the galleries in the quarry takes the blocks, trimmed after blasting,
to the dressing shed, where they are sawn into the required shapes, and split.
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Lucas' "Freelite" Wind -driven
LzAhtinA Plant

FURLING
/HANDLE

NORMAL
RUNNING POSITION

Fig. r.-The complete wind -driven lighting plant.

THE Lucas " Freelite " wind -driven
dynamo lighting plant provides the
ideal solution to the lighting problem

in bungalows, sports pavilions, farm buildings
or, in fact, any buildings which are remote
from an electric supply and where the small
lighting demand does not warrant the cost
of an engine -driven electric plant.

These lighting sets have been designed
and are manufactured as the result of several
years' experience-a large number are in
operation in many parts of the world.

Description of the Plant
Briefly, the plant comprises a t2 -volt

dynamo directly coupled to a twin -blade
propeller, which together with the headstock,
tail, etc., are mounted on a wooden mast or
steel tower (Fig. t). The dynamo generates
electricity by being rotated by the propeller
which derives its power from the wind.

The dynamo armature is mounted on large
ball -bearings, and the twin -blade propeller
is designed so that it will operate in light
breezes. The dynamo charges a storage
battery which supplies current for six lighting
points-three of 3o candle power and three
of 6 candle power.

The battery consists of two units of the
type fitted on cars for lighting and starting.
As these batteries are designed for the
strenuous conditions of road service, it will
be realised that they are capable of giving a

very long life when
used as a stationary
battery supplying a
comparatively small
lighting load.

The plant includes
all components neces-
sary for making the
installation and for
providing six lighting
points. The bulb
holders are provided
with special adaptors,
which enable ordinary
motor car bulbs to
be used.

Advantages of the
Plant
(t) The cheapest

method of obtaining
electric light - the
initial cost is low.
There are no running
costs, as the supply
of energy is provided
by the wind. (2) The
plant requires the
minimum of attention
to keep it in good
working order. There
is no engine requiring
fuelling and starting
up. The plant can be
left in operation un-
attended for many
days, making it the
ideal equipment for
bungalows and
cottages used at week-
ends and holidays
only. (3) The plant

gives safe and silent operation. There is no
engine smell or noise, and further, there is no
risk of fire. (4) In addition to providing an
electric supply for lighting, the equipment
can be used for charging radio batteries, or
for giving an extra charge to batteries fitted
to cars, commercial vehicles or motor cycles.
(5) The plant can easily be erected, if the
instructions on installing are carefully carried
out.
Installation

The site for the mast carrying the propeller
and dynamo must be carefully chosen in
order to get the best results. It is essential
that the airflow is uninterrupted by trees,
buildings or other high objects, otherwise the
plant will not operate satisfactorily. In order
to ensure a good clearance for the propeller
over the average house top the mast must
be at least 4oft. high-in general the higher
the mast the better the performance of the
equipment. The mast must not be mounted
on the roof or fixed to the chimney of a
building, as under these conditions the best
results will not be obtained.

While the mast should be clear of buildings,
the distance between it and the batteries
should be kept as small as possible, and in no
case must it exceed 5o yards.
The Mast (Wooden Type)

The most convenient form of wooden mast
is one of square section, approximately 4in.

Descriptive Details and Notes on Installation
and Operation
by 4in. It must be tapered at the top to
3iin. by 3Nn. to take the top of the mast
fittings provided the length of the taper
must be join. (Fig. 2). A recess must be
made at the top of the mast, as shown, in
order to allow the sliding member of the
furling mechanism to move freely.

Before fitting the headgear on the mast
grease the tubular portion of the stand on
which the furling mechanism operates. In
addition the headgear must he arranged so
that the location for the tail is in line with
the dynamo ; this will ensure that the jaws
of the furling lever will locate over the flange
on the stand.

When securing the fittings to the top of the
mast the square plate in the headgear must
fit squarely on the top of the mast, in order
to prevent water gaining ingress to the end
grain of the timber. Knock the square
metal band over the tapering legs of the
fittings as far as possible, to secure the
headgear in position.

The two steel steps must be bolted to the
mast 36 to 4oin. below the top of the mast.
Connect the eight guy wires as illustrated in
Fig. 3. Four guys must be brought up
through grooves in the steps and fastened
through holes in the legs of the stand, while
the other four must be wrapped round the
steps as shown.

Deck spikes or other suitable fittings such
as are used on telegraph poles may be used
as steps, and these should be fitted at intervals
of about 18in. on alternate sides of the mast
before erecting.

The best method of erecting the mast is
to sink a hard wooden post of the same or
slightly larger section than the mast firmly
into the ground. This post must project
at least 2ft. 6in. above the surface of the
ground. Fit one bolt through the bottom
of the mast and the post. By this means it
is possible to assemble the complete headgear,
with the exception of the propeller, on the

Fig. 2.-Top of the wooden mast, showing
tapered end.
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ground, and then, by using the bolt at the
bottom of the mast as a hinge, to erect the
mast by pulling on some guy wires, while the
other guys are used to steady and manipulate
it. When this is completed, ensure that the .

mast is vertical by means of a plumb line
and then fasten the guy wires firmly to suitable
anchorage points.

When fitting the dynamo in its bracket
(Fig. 4), see that it is positioned according
to the instructions given on the plate fitted
on the yoke. The distance from the inner
face of the driving end bracket to the near
side of the clamping ring must be 3 iin.-3gin.
Some dynamos are provided with two pegs
on the underside of the yoke. The clamping
ring must locate between those pegs.

It is essential to duplicate the main guy
wires-that is, use two wires from each
corner to the same anchorage point on the
ground-also, if desired, additional wires may
be fitted half -way down the mast. Finally,
fit the remaining bolt at the base of the mast
to complete the erection.

The Furling Handle
The furling handle must be screwed to

the mast at a convenient height on the same
side as the slide on the headgear. Drill a
hole a foot below this and drive in the spike
holding the furling handle spring.

Wiring the Dynamo
Remove the negative cable terminal from

the plate near the top of the headgear and
solder into it the end of a length of 7'.064
cable. Carefully clean the terminal and plate
to ensure that a good connection will be made,
then replace the terminal and securely tighten
the bolt. The cable must be run down the
side of the mast, supported by means of
staples. On reaching the bottom of the
mast the cable must be carried along fencing
or on wooden stakes driven into the ground
and connected to the terminal marked
" -D " on the instrument panel at the house
or building to be illuminated.

As a protection against lightning a lead
must be connected to the negative lead from
the dynamo at the bottom of the mast and

BOLT

STEP

OF MOUNTING
FOR DYNAMO AND
PROPELLER

STEP

5 GAUGE
C. I $TAY WIRE.

Fig. 3.-Method of attaching steps and guy wires.

NEWNES PRACTICAL MECHANICS

oci.fro4c,- FUSE

TO POSITIVE
BATTERY TERMINAL

TtR$ISAI.
ON DYNAMO

/

251

MAIN L ii.riiT7 NC SWITCH

POSITIVE LEAD
TO LAMPS

TO .NEGATIVE TO NIGATivE NEGATIVE LEAD
DYNAMO CONNECTION BATTERY TERMINAL TO LAMPS

ON HEADGEAR

Fig. 5.-The instrument board.

properly " earthed." The join in the lead
must be well insulated with tape.

A lead is provided for connecting the
dynamo negative terminal to the bolt on the
fixing band. These connections
made tight.

The positive cable (71.064) must be soldered
into the connector on the wire in the centre
of the headgear and supported by means of
insulators down the opposite side of the mast.
This cable must be carried in the same way
to the instrument panel and connected to

the terminal marked " -PD."
The cables must be protected
from the weather and from
damage as much as possible. Fit
the rubber caps over the dynamo
terminals as shown, in order to
prevent the ingress of moisture.
During the erection of the
dynamo there is always the
possibility of its finish being
scratched. It is recommended,
when the installation of the
dynamo is complete, that it is
given a coat of rust -resisting
paint as a protection against
weather.

The Tail
When fitting do not push the

tail right home, but allow a
clearance of about half an inch
to ensure that the tail can move
freely. Secure the tail by tighten-
ing the two clamping bolts. The
rubber bushes must he fitted in
position between the small
flanged end of the tail and the
corresponding flange on the
headgear. Apply a little graphite
to the rubber bushes in order to
assist the tail to move freely.

The Propeller
The propeller must not be

fitted until the whole of the
erection, installation and wiring
is completed and the batteries
connected. The efficiency of the
plant depends on the propeller,
and great care must be taken

when handling it. Propellers are carefully
balanced and set before leaving the works,
and if altered, even very slightly, their
efficiency will be decreased.

After the whole installation is finished
fit the propeller on the dynamo spindle,
with the concave or hollow side facing the
wind, and securely tighten and pin the nut ;
also replace the brass cap which protects the
nut and pin. Always -handle the propeller
by the centre-never by the tips. The pro-
peller must be kept tight on the spindle,
and when fitting the propeller see that the
tail is in the furled position.

Instrument Board
The instrument board (Fig. 5) must be

firmly mounted in an upright position in the
house and all connections must be clean
and tight. Care must be taken that it is not
mounted in an exposed position.

Batteries
The batteries must be housed in a cool

and well -ventilated position, either in or
close to the house, where they will be readily
accessible. It is important that the batteries
are as near as possible to the lights in order
to prevent high voltage drop in the tables
with consequent poor illumination. The two
batteries must be connected in series, that is,
the negative terminal of one battery must be
connected to the positive terminal of the
other, with the connector provided. The
remaining positive terminal must be con-
nected by a length of 71.064 cable to the
terminal marked " +B " on the instrument
panel, the negative battery terminal must
be connected to the terminal marked " -B."

Wiring
As this is a low voltage system, heavy

feeders of 7/.044 stranded copper wire must
be run above the ceilings in the various rooms
to be served with light, in order that the full
battery voltage may be maintained at the
more distant points.

When it is necessary to have one cable
crossing another see that they do not touch,
but loop one over the other.

11.064 cable must be used to supply the
various rooms by tapping the positive and
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Fig. 4.-Showing how the dynamo is .fitted in
place.

negative feeders nearest to them, taking care
to solder and tape all joints. Heavy twin
flex (40/36) must be used from the ceiling
roses to the lamp holders.

Lubrication
Air Fill the oil well on the headgear with car

engine oil, also thoroughly soak the wool waste
and spin the whole head around several times
to ensure that the rotating contact in the head
is making good connection with the top Of
the stand and also to ensure that the headgear
is free to turn in the wind. The equipment
requires very little attention, but it should
be given an occasional inspection in order
that it may give the best results.

Maintenance
Do not allow the plant to run with the

batteries disconnected, or serious damage
may result. Do not allow the plant to run
should the dynamo fail to charge. Furl
the tail until the trouble is rectified.

Batteries
The following are the most important

maintenance points :
1. Keep the acid level with the top of the

separators.
2. Add only distilled water, never tap

water.

3. Test the condition of the batteries by
taking readings of the specific gravity of the
acid with a hydrometer.

4. Keep the terminals spanner -tight and
smeared with Vaseline.

5. Furl the tail only when attending to the
headgear, except in the event of trouble, or
if the batteries are overcharged.

6. Keep the tops of the batteries clean and
dry.

7. Never allow the batteries to remain
in a discharged condition, or serious damage
will result.

Topping Up
At least once a month remove the vent

plugs in the top of the batteries and examine
the level of the acid solution. If necessary add
distilled water, which can be obtained at all
chemists, and most garages, to bring the level
of the acid solution up to the top of the
separators. If acid solution has been spilled
it must be replaced by a diluted sulphuric
acid solution of the same specific gravity as
the electrolyte in the cell to which it is to be
added. When examining the cells, naked
lights must not be held near the vents on
account of the possible danger of igniting the
gas coming from the plates.

Measuring the State of Charge of the
Batteries
If at any time it is desired to know the state

of charge of the battery, it can be found by
means of an instrument known as a
hydrometer.

Before measuring the specific gravity of the

FIELD FUSE

EARTHED ON I
DYNAMO FIXING
BOLT

DYNAMO

RAC* INTERFERENCE

The specific gravity
indications at 6o deg. F.

1.285-1.300 ..
1.210

below 1.150
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readings and their
are as follows :
Fully charged.
half discharged.
fully discharged.

For temperatures above 6o deg. F. .002
must be added to the reading for every 5 deg.
rise, i.e., at 7o deg_ F. the fully charged
reading should be 1.289-1.304. For tem-
peratures below 6o deg. F. deduct .002 ,for
every 5 deg. fall.

If the specific gravity of the electrolyte
falls to between 1.150 and 1.210 economise
in the use of the lights until the state of the
battery improves.

Dynamo
The dynamo is provided with a grease cap

at each end ; about every three months give
the caps two turns. When empty, the lubri-
cators must be refilled with a good quality
high melting point grease.

Periodically, inspect the two carbon brushes
and see that they press firmly on the
commutator, and move freely in their holders.
Dynamo brushes should be replaced before
they are completely worn, in order to avoid
interruption of service. A brush is worn out
when the spring no longer presses it on to
the commutator but comes against a stop
instead.

The surface of the commutator must be
kept clean and free from brush dust, etc. ;
neglect of this precaution will result in the
commutator becoming blackened, causing
sparking to occur at the brushes and come -
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Fig. 6.-Wiring diagram.

acid solution by means of the hydrometer,
see that the acid is at its correct level. The
readings for each cell should be approximately
the same.

SPECIFICATION
The plant consists of the following components :
Twelve -volt Dynamo, armature mounted on ball -bearings.
Twin -blade propeller.
Top of mast mounting for dynamo, fittings for propeller and top step fitting.
Tail and furling equipment.
Batteries. (Two 6 -volt 13o ampere hour units, complete with cable connectors.)
Instrument board, incorporating cut-out, main lighting switch fuse, ammeter and distribution box.
Six lighting switches.
Twelve porcelain insulators.
Six lamp holders and adaptors.
Three bulbs, Lucas No. 4, 12 volt, 24 watts.
Three bulbs, Lucas No. 209, 12 volt, 6 watts.
To provide an even greater storage capacity, two extra 6 -volt 13o ampere hour batteries may be used.
The lengths of the cable required for wiring the plant will, of course, depend on the distances between the

various units. The following size cables are recommended and can be supplied as follows :
Cable between dynamo, batteries and instrument board-Size 7/.064.
House wiring (mains or feeders)-Size 7/.o44.
House wiring (tappings to switches and ceiling roses)-Size '.064.
In order to complete the installation the following items are required which it is generally more convenient

to obtain locally.
Wooden mast, approximately 4in. by 4in.-4oft. high.
Fixing post and bolts to secure mast.
Guy wire-No. 8 gauge, galvanised iron.
Fixings for anchoring guys.
Deck spikes or other suitable fittings for steps up mast.

DATTERIES

quently shortening the life of the machine.
The best way to clean the commutator is to
insert a fine duster, held by means of a
suitably shaped piece of wood, against the
commutator surface, slowly rotating the
armature at the same time.

Dynamo Field Fuse
A fuse is connected in the dynamo field

circuit and will blow in the event of anything
being wrong in the charging circuit, e.g., the
batteries becoming disconnected from the
dynamo due to a broken or loose connection
at the dynamo and battery terminals. The
fuse is housed under the knurled thimble
which is screwed into the commutator end
plate of the dynamo. The inner end of the
fuse is supported by a flat bronze clip, and
this must press firmly against the end of the
fuse, as a poor contact will cause faulty
operation. If found to be loose bend the
spring towards the end plate of the dynamo,
care being taken that it does not touch the
end plate.

Should this fuse blow, indicated by no
charge reading being given on the ammeter
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Furling
HOW TO LOCATE AND REMEDY TROUBLE.

(I) LIGHTING

Symptoms.

Lamps do not light.

Lamps give poor light, or
light when switched on and

gradually fade out.

Possible Causes.

Lighting fuse blown.

Remedy.

Rectify cause of trouble, probably a
short circuit in the wiring or at a

bulb holder. Replace fuse wire.

Examine connections from instrument.
Broken or loose connection in lighting board to lighting points. Tighten

circuit. loose connections or replace broken
lead.

Battery in low state of charge.

Battery in low state of charge.

See below.

See below.

Symptoms.

Battery in low state o
charge.

(2) DYNAMO

Possible Causes.

Dynamo not charging, indicated by
ammeter not showing charge reading
when the dynamo is being driven at a
considerable speed with no lights in

use. Due to :
Broken or loose connection in charging
circuit causing field fuse to blow.

Commutator greasy or dirty.

Dynamo giving low or intermittent
output, indicated by ammeter giving
low or intermittent charge reading
when dynamo is being driven at a

considerable speed. Due to :
Loose connection in dynamo circuit.

Commutator or brushes greasy.

Brushes worn, not fitted correctly, or
wrong type.

Remedy.

Examine charging circuit wiring.
Tighten loose connections or replace
broken lead. Particularly examine
battery connections. Fit replacement

fuse.

Clean with soft rag moistened with
petrol.

Examine charging circuit wiring.
Tighten loose connections or replace
broken lead. Particularly examine

battery connections.

Clean with a cloth moistened with
petrol.

Replace worn brushes. See that
brushes " bed " correctly.

Dynamo not charging due to the head- Lubricate by filling the oil well into
gear binding and preventing the pro- the rotating head with good grade

peller from facing the wind. motor -car engine oil.

when the dynamo is running during daytime
with no lights in use, the propeller will race
and the plant must be furled at once in order
to prevent damage. The cause of the blown
fuse must be ascertained before it is replaced.
The most likely causes are : a disconnected
battery or a loose or broken connection in
the charging circuit. The replacement fuse
must be the same size as originally fitted
(6 amp. cartridge type).

The Cut-out
Connected between the dynamo and

battery is the cut-out (Fig. 6)-an automatic
switch which acts as a " valve " allowing the
flow of current from the dynamo to the

battery only. It closes when the dynamo is
running fast enough to charge the battery,
and opens when the dynamo speed is low,
thus preventing current flowing from the
battery through the dynamo windings. The
cut-out is accurately set before leaving the
works, and no adjustment should be neces-
sary. Should the cut-out points become
dirty or blackened they may be cleaned
with very fine emery cloth.

If the cut-out chatters, and the ammeter
needle oscillates violently, the trouble may be
due to unsteady action of the dynamo caused
by a worn or sticking brush, or a loose
connection at the dynamo or in the instrument
panel.

When furling the tail, detach the spring
and allow the furling handle to move slowly
in an upwards direction to the full extent
of its travel. Do not allow the handle to
spring into the furled position.

The furling mechanism must be operated
at fairly frequent intervals in order to ensure
that it is functioning satisfactorily, and that
the headgear revolves freely, otherwise the
propeller may not pull into the wind.

Propeller
See that the propeller nut is kept tight

at all times.
When removing the propeller never hit the

threaded end of the dynamo spindle, but
wedge the propeller off by driving something
such as a screwdriver in behind it.

Lighting Fuse
In the centre of the instrument panel is

a 15 amp. fuse connected in the main lighting
circuit, and its function is to protect the
wiring in the house. Should this fuse blow,
the cause of the trouble, such as a short
circuit at a lamp holder, must be rectified
before replacing the fuse wire.

Top of Mast Fittings
About every 52 months the head should

be raised an inch or two and the dynamo
moved forward so that the rotating contact
can be withdrawn and inspected for wear.
An indication of the height of the contact
can be gained from the clearance between the
top of the furling flange and the upper jaw of
the furling bell -crank lever on the head.
If the contact should wear, the head will
drop slightly and the clearance will disappear.

The oil well in the rotating head must be
filled with motor -car engine oil every three
months, or more often if necessary.

Radio Interference Eliminator
Immediately above the rotating positive

contact is the wireless interference eliminator
which is built into the head. The positive
connection from the eliminator is by a flexible
wire to the positive terminal on the dynamo.

The negative connection is made by a
flexible lead pressing against the metal of the
head casting. A rubber stopper holds the
eliminator in position, and also renders it
weatherproof.

It will be understood that various parts for
this lighting plant are difficult to obtain at the
present time, but they are likely to be
available later. Readers requiring further
information are advised to communicate with
Messrs. Joseph Lucas, Limited, Gt. King
Street, Birmingham.

New Bristol .hero Engines
AN announcement by the Bristol Aeroplane

Company last year indicated that the
company then had under development air-
cooled radial sleeve -valve engines which might
confidently be expected to cover the 2,000-
3,000 b.h.p. range in the near future. One
of the engines concerned is the Bristol
Centaurus CE. 22 SM.

This is an 18 -cylinder, air-cooled radial,
sleeve -valve engine of 3,270 cu. in. (53.6
litres) capacity, the bore and stroke being
52in. >< 7in.

It is a forward development of the Centaurus
XVIII and 57 series as fitted to the Hawker
Sea Fury, Bristol Brigand and Fairey Spear-
fish, and it is the prototype of the Centaurus
:30 which will power the Airspeed Ambassador
and other civil transport aircraft.

The Centaurus 57 has a maximum power
rating, on too octane 130 grade petrol, of
2,475 b.h.p. for take -off, 2,56o b.h.p. at 4,25o
ft. and 2,300 b.h.p. at 17,000ft. When using

the methanol -water injection device, the take-
off power is increased to 2,800 b.h.p., and a
corresponding increase is available for
emergency level flight.

The Centaurus CE. 22 SM. as exhibited is
being type -tested initially at a rating cor-
responding to that of the 57, but is designed
for immediate development to 3,500 b.h.p.
Development testing has, in fact, already been
carried out at powers substantially in excess
of 3,000 b.h.p.

The CE. 22 SM. has a single -stage two -
speed supercharger, with twin lateral air
intakes carrying the fuel spray nozzles which
are fed by the Hobson /RAE fuel injector
mounted at the lower rear end of the engine.
The Centaurus 13o will have a single -speed
supercharger of similar general arrangement,
but the two -speed version will also be
available ; whilst, the engine is designed to
facilitate the application of other developments
in supercharging and fuel systems.

The propeller reduction gear is suitable
for reversing propellers.

The engine mounting can be either rigid
or of the flexible type, according to the
aircraft constructor's requirements.

As with preceding types, the latest Centaurus
will be available in the form of a complete
low -drag power plant with all cowling and
ancillary equipment.

The Bristol Hercules HE.zo SM.
This is a 14 -cylinder, air-cooled radial,

sleeve -valve engine of 2,36o cu. in. (38.7
litres) capacity, the bore and stroke being
51 in. x 6 in.

The HE.2o SM is being type -tested
initially with a take -off rating of 2,000 b.h.p.,
but tests at more than 2,50o b.h.p. have
already been carried out, and the engine is
intended for immediate development over
this range of output.

The new engine has a single -stage, two -
speed supercharger with a single down -
draught intake carrying a Hobson ;RAE fuel
injector, which is equipped for methanol -
water injection.
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HAVING related the achievements of
private individuals and research organ-
isations unconnected With governments,

let us now investigate the innumerable
military rockets which saw service during
World War 2.

Mention has already been made of the fact
that in the years leading to the outbreak of
hostilities the Allied Governments-and the
British Government in particular-remained
apathetic of the research that was then under-
going open and rapid development at the
hands of the amateur rocket societies.

We have seen, too, how the newly formed
National Socialist Government, in 1934,
instituted a purge on Germany's privately
established rocket groups, confiscating their
records and throwing into concentration
camps all those technicians who refused to
co-operate in formulating the rocket to the
Nazi plan.

In the closely -guarded rocket laboratories,
workshops, and testing grounds that resulted
from the ascension of the National Socialists,
the fruits of years of painstaking research by
honest and well-meaning technicians-whose
aims were none more sinister than the outcome
of the meteorological sounding rocket and the
rocket mail carrier-were minutely investi-
gated. Upon their work, in fact, was largely
built the military research programme, which
many years later had its result in Peenemunde

Ast -the Baltic research station. There, as is now
well known, originated the V-2 ; power units
for innumerable rocket interceptors, remotely
controlled air to air, ground to air, air to ship,
winged " flak " rockets and projectiles ; and
many others to come, had the war not ended
when it did.

When war came to Britain the followers of
Blimp " were eventually swept aside, and

pursuing the path of the pre-war amateurs
the Government war rockets slowly but surely
evolved, as also did similar rockets in Russia
and the U.S.A.

Classification of Types
The developments of the war have been so

numerous and varied that, to avoid confusion,
it will be necessary to abandon the accustomed
sequence and to detail each type of rocket
device separately from first to the most recent.

There are nine main types of rocket weapons
and devices, and it will be most convenient
to deal with them in the following order :
(a) field projectiles ; (b) aircraft firing
projectiles (R.P.) ; (c) ground to air " flak "
projectiles ; (d) air to ship " flak " projectiles ;
(e) ground to air " flak " projectiles (manned) ;
(f) long-range projectiles; (g) assisted take -off
accelerators (A.T.O.), and (h) rocket propelled
aircraft.

The Field Rocket Projectile
Undoubtedly, the points of greatest signi-

ficance about the field rocket projectile are
its light weight, its portability, and the ease
with which it is constructed with a minimum
of skilled labour. A similar calibre gun, on
the other hand, would be appreciably weighty,
difficult to manoeuvre, and require for its
building special materials, a large variety
of complex shaping machines, and highly
skilled forgers and machinists.

The rocket has one disadvantage : it can
only be considered accurate at close range.
With present methods of stability and control
-in cases where the latter exists-the rocket
projectile is hopelessly inferior to the orthodox

Rocket Propulsion
War Developments-the Field Rocket Projectile

By K. W. GATLAND

(Continued from page 211, March issue.) done with rockets, but much more has been
duplication.

The " Katusha "shell over distances of more than half a mile.
This must not be taken to infer that it will
always be so. Much hope is held in the
development of radio -acoustic " self -directing"
devices for use against vehicles, ships, and
aircraft. The " Schmetterling " -Germany's
V-3-was to have been acoustically homed
into bombers. The designer of this unique
air weapon, Professor Wagner ,of Junkers, in
fact, considered the weapon to be so effective
that he predicted the destruction of one
Allied bomber for every missile that the
Germans launched.

The small close -range rocket, however,
lacks nothing. It is sufficiently accurate for
anti-tank use, and is easily transported and
operated in difficult country, in many cases
single-handed, requiring little more than a
simple tube for its launching. One of the
German rocket projectors, in fact, was named
the " stove -pipe, .' so great was the resemblance
to common stove -piping. Again, compare the
gun with its complex rifling, breech and
firing mechanism, its great weight and
relative immobility.

In a multiple launching arrangement the
rocket has, too, become a valuable barrage
weapon. ho will forget the sight of fiery
trailed " flak " rockets arcing up into the
night sky at the first approach of Nazi bombers
or V- is ? The British Z -batteries went into
full-scale action in
5943 ; but had serious
work started on their tv zee
production-really, a
simple matter for the
right people-even at
as late a time as 1939,
who knows how much
damage, death and
suffering might have
been averted from our
cities and towns, so
poorly defended at the
time of the " blitz " ?
The rocket -projectors,
so simple and effective
an answer, arrived too
late to stem the main
attacks of the Luftwaffe
-yet almost identical
projectors had been in
use for firing amateur
research rockets years
before the war, both in
Britain and Atherica.

It has been openly
admitted that the
development of the
Z -battery involved seven years of research.
A useful comparison is the Russian launcher
and projectile with which " Stormovik " IL -a
aircraft so successfully turned the Nazi
" spearheads " at Stalingrad. This projector,
which was among the first rocket weapons to
be used in the war, was officially reported to
have been developed and produced within
twelve weeks. It is well known, also, that the
Soviet forces used multiple land projectors at
Stalingrad.

The least that can be said of the British
development is that it gives added emphasis
to the need for a central pool of rocket data
and literature, from which Government
technicians and amateurs alike could draw
information. As we have had cause to
mention earlier, much original work has been

The " Katusha " was actually the first
rocket weapon of the war, being itself a
development of a multiple rocket device
which had been employed by the Russians
against the Turks as long past as 5830.

It was used with disastrous effect on the
Nazi forces at Stalingrad, where it was
considered to have been a key weapon in the
city's defence. The projectiles, which were
fired in quick succession from batteries of
launching ramps, burned " solid " propellant,
had an overall length of between 5 or 6ft.
and a weight (including explosive head) of
about 5o1b. Their burning time was less
than two seconds.

Another Russian weapon in use at about
the same time was a small -calibre anti-tank
projector which fired 3o armour -piercing
rocket shells simultaneously. The launching
tubes were mounted in five rows of six on a
light carriage and set to discharge the rockets
over a fairly wide area. It was, of course,
ideal against massed tank formations.

First German Field Rocket
The Germans first employed rockets in the

field on the Russian Front.
They were initially used as smoke curtain

projectiles, although it was not long atter

Propellant
Approx. 10 Gallons Incendiary Fluid

230 lb. Schweres Wurfgerat
/With H.E. Filling, Warhead)

Was Shghtly Smaller. Propel/ant

waLr=p4,,xamoom,maximer:0;;J,,nmomm".

H.E. Or Smoke / Nozzle
Producing Powder Cone 751b. Nebelwerti,,

Stabiliser

Propellant Fuse

151b. Beach Pocket

Ballistic Cap

H.E.
Propellant BallisticNosing

Stabilisers

3% lb, Bazooka2

Fig. 'St.-Four of the most prominent field rockets used
the war. (Scale .o5in. = Loin. approx.)

during

that explosive and incendiary rocket carriers
made their appearance.

Later it was announced that Rommel was
employing anti-tank rockets in Libya, and this
type was also used by the retreating German
armies in Tunisia and Italy.

The Schweres Wurfgerat
The chemical and incendiary rockets

developed by the Germans were of two main
types. First the large rockets of x2.4in.
and join. calibre, which were employed in the
Schweres Wurfgerat (heavy throwing engine).
The former was an incendiary carrier, while
the latter contained high explosive, and both
types had an effective range of 2,000 yards.

A unique feature of this projector was that
the transit case was also the launching rack,
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from which the rockets were firedat any
desired elevation.

At first, however, they were launched
singly, but eventually cases were assembled
together in two layers of three to form a six -
ramp projector, and the complete set-up
mounted on a gun -carriage. Ignition was
achieved electrically by successively firing
squibs.

The projectiles used in this launcher, as
we have already observed, were of two classes.
Both, however, were to the same basic design,
although the head of the explosive rocket was
slightly smaller than the one having an
incendiary filling. The warhead of the 124in.
calibre type contained a little more than to
gallons of incendiary fluid.

Attached behind the warhead was a
propellant tube of smaller calibre which
housed a double -base powder, somewhat
similar to cordite. Stability was achieved
by axial rotation caused by offset exhaust
apertures in the base -plate.

The total weights were 18o1b. and 2301b.
respectively.

The Schweres Wurfgerat was largely used
in Italy, and, mounted on motor -trucks, it
was employed to quell risings of Polish patriots
in Warsaw. Towards the close of the
European war, however, several of these
projectors were captured by the Czechs
and used effectively against Nazi forces
surrounded in some Channel ports.

Nebelwerfer 41
The second main rocket type was smaller,

being of 6in. and 8in. calibre, and used in the
Nebelwerfer 45 (Smoke -thrower Model, 1945).
In this device the projectiles were launched
from steel tubes, which were mounted in
groups of six on small gun -carriages. Firing
was accomplished electrically, with a delay of
one second between each round.

Unlike the projectiles of the Schweres
Wurfgerat, the propellant in the 6in. calibre
type was housed in the rocket head, exhaust
being made through 24 tangential nozzles in a
conical centre -section. The explosive, or
smoke -producing powder, was contained
within a tubular tail -section.

Stability was, of course, effected by axial
rotation, but was in part due to the placing of
the centre of reaction forward of the centre of
gravity.

The nozzle cone had a diameter of 6in. ;
the propellant and rear tubes slightly legs.
The rocket's overall length was 3ft. 6in.

A sheet steel ballistic nosing was also fitted,
and it is of interest to note that its maximum
cross-sectional diameter was greater than that
of the propellant tube. This, presumably,
was chiefly intended to stabilise the rocket
while in the launching tube, the nozzle cone
having about the same dimension.

It has already been mentioned that the nose
form is the essential feature for consideration
at near -sonic and super -sonic velocities.
This is because of the compressibility region
that is built up at the front of the body,
which takes the form of hyperbolic sound
waves and constitutes the main drag. Because
of this and other practical considerations,
such as explosive capacity, balance, etc.,
little account has been given to maintaining
a smooth body line aft of the nosing in the
majority of war projectiles. For a more
detailed account of compressibility phenomena,
the reader is referred to an earlier article in
this series, PRACTICAL MECHANICS, January,
1946, pp. 133-135,

The smoke -curtain projectile was the first
of the type to he used in action, and weighed
slightly less than 75 lbs. The Germans later
employed the rocket fitted with a modified
aft container of explosive in place of the
smoke -producing powder. The latter were
used at Stalingrad and Veliki to supplement
field howitzers, and had a range of about
7,000 yards and an average velocity of t,000
feet per second. They weighed approximately

the same as the smoke -producing rockets.
The 8in. calibre model had a more orthodox

appearance. The explosive was contained in
the nose, and the propellant at the rear.
Stability was again obtained by body rotation,
exhaust being made through off -set holes
in the base -plate of the propellant tube.

It weighed 200 pounds, and was credited
with a range of approximately 9,000 yards.

British and U.S. Developments
A development of the Z -battery projector

(which will be detailed in a later article)
was employed during the decisive El Alamein
battle in order to concentrate a great fire
power against the German Army, which was
then going all out for a break -through into
Egypt.

It is significant to note that while the
Germans apparently favoured rockets
stabilised by axial rotation, the British and

Rockets Loaded
And Ready For Finny,

Fig. 62.-The Nebelwerfer : a six -barrelled
rocket projector mounted on a wheeled chassis.

American rockets were un-rotating and
stabilised by fins. There is no doubt that
both systems have disadvantages, and one
that is most noticeable is a pronounced
tendency for finned projectiles to turn into
the wind. Conversely, there is a small loss
of propulsive efficiency in causing body
rotation.

The principal single -unit anti-tank pro-
jectors were, of course, the American

Bazooka " and the German " Panzer Fist."
These were the lightest projectors used during
the war, and both could be fired single-
handed, although they were generally operated
by a team of two.

First, because it was by far the most
significant, the " Bazooka "-officially known
as " Rocket Launcher, A.T.M. r." Apart
from the Russian " Katusha," it was un-
doubtedly the most important field rocket
of the war and saw large-scale service in
Europe as well as in the Far East.

The " Bazooka " was essentially a close -
hand weapon-3oo yards was its limiting
range. It was developed to the specification
for a light, easily transported rocket projector
having the fire power of a large calibre gun
and capable of being operated by, [at most,
two men. How the requirement was met is
now past history, but it is as well to recall
that this and similar rocket weapons were
decisive instruments in the final overthrow
of the Axis.

As previously mentioned, the projector was
operated by a two -man team-the launcher,
who carried the 12 lb. firing tube, and the
loader, who had care of the projectiles, which
he carried in a special compartmented canvas
bag.

The launching tube, open at both ends,
was about Oft. zin. long and less than Sin. in
diameter. A shoulder stock was fitted to the
tube, and this contained two ordinary dry -cell
flashlight batteries used in the ignition of the
projectile. Launching was initiated by a
normal type trigger placed forward of the
stock. A hand grip was also attached close
to the mouth.

Preparatory to loading, the launcher
assumed a " one knee down position," having
the projector over his right shoulder, into

which the stock fitted snugly. The projectile
was then inserted into the aft end of the open
tube by the loader, who catched it with a
wire retaining device to prevent it from
slipping out backwards. He would then step
to the side of the projector and move a small
contact switch from " Safe " to " Fire,"
finally tapping the launcher on the shoulder
to signal readiness for firing.

The loader would, of course, take due care
that he was well to the side and clear of the
rearward blast effect of the projectile when it
was eventually fired.

The launcher, having sighted his target,
depressed the firing trigger, and with a
blast of flame rearward from the tube, the
projectile sped rapidly towards its objective.
The projectile was so designed that it ceased
firing before emerging from the tube, and
thus the launching crew were not affected in
the slightest by flame or blast. There was
little or no recoil.

Although the missile's striking velocity was
quite low, it had great penetrative ability.
This was because the explosive was detonated
on impact, with the result that a hole was
blown through the armour plate and the
interior of the tank filled with blast, which was
generally fatal to all within.

The projectile of the " Bazooka " was about
zoin. long, had a maximum diameter of 2,1in.,
and an approximate weight of 33,1b. It
was stabilised in flight by six fixed sheet -
metal fins.

The explosive was contained within a
ballistic nosing, and around this was fitted a
thin band of copper, necessary for the ignition
circuit. A wire connected the battery, trigger
switch and contact box, and through the
moveable contact arm the current was trans-
mitted to the copper band on the projectile.
A further connection was made from the band
to an electrical ignition squib, fixed within the
nozzle of the propellant chamber. The other
end of the wire attached to the squib was
grounded to the projector.

German Anti-tank Weapons
The German counterpart of the "Bazooka"

was the Panzerfaust " (" Panzer Fist ").
It was hardly comparable, however, for its

effective range was little more than 5o yards.
Although not the main German rocket weapon
for the purpose, it was, nevertheless, supplied
in quantity to the Volksturm for delaying
tanks.

The principal anti-tank projector was much
larger, having a tube of about 6ft. in length
and 6in. diameter. Unlike the " Bazooka," a
heavy metal shield was fitted to the launching
tube in order to guard the crew from blast
and flame. A hole in the shield, in which was
mounted a frame sight, enabled the launcher
to direct his fire in conjunction with a second
sight on the muzzle of the tube.

Although the weapon was rather heavy and
had to be supported during firing, it was
claimed that it could be carried by one man.
In principle, both these German weapons were
similar to the " Bazooka."

Rocket Projector Boats
The next important development was the

rocket -firing boat. These craft were used to
support troops in landing operations and, as
such, no apology is offered for including them
under the head of " Field Projectile."

The rocket -boats first went into action
during the British invasion of Sicily, much to
the consternation of the defending troops.
Their value once proved, they were later
adopted by the U.S. Navy, and figured
prominently on D -Day during the assault
upon the European continent. Similar boats
were used in the landings on Walchcren, and
also in the Pacific, where they materially
assisted in the invasion of the Philippines,
Iwojima and Okinawa.

The vessels originally employed for project-
ing rockets were ordinary tank -landing craft.
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The projectors were mounted in the fore
of the vessel and, prior to firing, all but
one of the crew had to retreat below decks in
order to evade the terrific blast. The operator
was specially clad.

These steel rocket -boats carried hundreds
of explosive rockets, which were fired in
overlapping salvos from the fixed projectors
in which they were stowed. They were
launched at about 5o to 6o degrees, about a
dozen or more at a time.

Other launching systems were later de-
veloped in which the rockets were able to be
fired individually or in rapid succession. Each

projector consisted of a double pile of six
rockets so placed that the bottom one of each
pile was in the firing position on ,the launching
rails. The rockets were fired successively by
electrical impulse and, as the first shot away,
the whole pile dropped down so that the next
rocket entered the firing position and was
launched, whereupon a further rocket entered
for firing, and so on, until all were expended.
These projectors were mounted in groups of
four along the sides of the ship. In certain
instances, two sets of launchers were mounted
on lorries for use on land.

The projectiles used in these launching
systems weighed 1516. The explosive head

had a diameter of 41in. to which was attached a
cordite -filled propellant tube of Sin. diameter.
A 4ijin. diameter circular stabiliser was fitted
at the extreme rear.

A sin. projectile was later developed, as
well as one of even larger calibre, but details
of these are, unfortunately, lacking.

The value of the rocket -firing ship was, of
course, in that it enabled a weight of fire to
be directed comparable with that of a modern
battleship. It was not a weapon of great
accuracy, however, but was, nevertheless, ideal
from the point of view of laying concentrated
fire on relatively large areas.

(To be continued)

The Gloster Meteor IV
Constructional Details of this

Record -breaking Aircraft

THE Meteor IV-a twin-engined, jet-
propelled, single -seater fighter-is a
low wing monoplane of all -metal

construction, with tricycle alighting gear and
two Rolls-Royce Derwent Series V engines.

The whole aircraft is built on a " unit "
system, thus :

Fuselage nose.
Front fuselage (with nose wheel, pilot's

cabin and magazine bay).
Centre section (with the centre plane

aerofoils, the two undercarriage units,
the two nacelles and fuel tank bay).

Outer planes (each with ailerons and
detachable tip).

Rear fuselage (complete with tail portion,
which includes the lower fin).

Tail unit (consisting of upper fin, upper
and lower rudders, tail plane, and two
" half -elevators ").

The fuselage nose houses the gun camera
and nose -wheel mounting structure, and is
otherwise a fairing which has special side
panels to resist the gun blast.

Solid Bulkheads
The basis of the front fuselage structure is

two fore-and-aft vertical diaphragms and
three solid bulkheads. The nose -wheel
mounting structure is on the first or nose -
wheel bulkhead. The internal structure is
sealed between the nose -wheel bulkhead and
the seat bulkhead to form a pressure cabin
on later aircraft. The third or front spar
bulkhead is used to bolt to a similar bulkhead
in the centre section. The centre section
and the rear fuselage arc of semi-monocoque
construction ; and two rearmost frames of
the rear fuselage are extended upwards to
form posts for the lower fin and to give
attachment points for the tail plane and
upper fin.

The main plane is a two -spar, stressed -
skin structure. The centre section spars are
spaced by six major ribs, interspaced with
lighter skin ribs. Each engine nacelle is
built of two main frames attached towards
the outer ends of the spars. The two under-
carriage bays, the upper and lower air brakes
'and thc,flaps are all between the nacelles and
the " centre fuselage." The outer planes,
which are joined to the centre section at
both spars, have plate and lattice type ribs.
!The internally mass -balanced ailerons are
all -metal structures with automatic balance
tabs. The outer plane tip is detachable for
production and replacement reasons.

The components of the tail unit are of
stressed -skin construction. The high tail
plane, necessitated by the jet from the
propelling nozzles, splits the rudder into two

Front view of the Gloster Meteor jet-propelled aircraft.

parts. Trimming tabs are fitted to each
half -elevator " and to the lower portion

of the rudder.

Hydraulic Undercarriage
The hydraulically operated, levered -

suspension tricycle alighting gear consists
of two independent undercarriage units
which retract inboard and a nose -wheel unit
which retracts rearwards, the wheel itself
being housed between the rudder pedals in
the front fuselage. In addition to the
normal electrical indicators, there is a
mechanical downlock indicator for the nose -
wheel unit, showing just forward of the
windscreen.

The stick -type control column has a
hinged spade grip, and the rudder pedals
have parallel action. Trimming tabs are
operated by normal -type hand wheels.

Power Units
While the earlier Marks of Gloster

Meteor aircraft were fitted with Rolls-Royce
Welland jet -propulsion engines, the later
Marks are fitted with Rolls-Royce Derwent
engines. This engine was a record breaker
from the outset, in that it was designed and
the first engine was on test within a period
of three and a half months, developing no
less than 2,000 lb. thrust at 16,5oo r.p.m.

Each engine is mounted between two
centre section ribs using trunnion -type side
mountings, one of which is free to float
sideways to allow for expansion.

The engine is steadied at the rear by a
" diamond " bracing, which again will allow
for expansions. The generator (port nacelle),
the hydraulic pump (starboard nacelle) and
the vacuum pumps (both nacelles) are driven
by auxiliaries-drive gearboxes, each mounted
on the front spar in front of its respective
engine, and from which it is driven by an
extension shaft. The self-sealing fuel tank
is divided by a transverse diaphragm ; each

compartment normally feeds one engine, but
there is an interconnecting balance cock
which is normally closed. The feed to the
burners is maintained by external electric
(tank mounted) and engine -driven pumps.

A central drop fuel tank is carried beneath
the centre section as required. The oil
system for each engine is self-contained, there
being no airframe oil tank. The engine -
driven hydraulic pump operates the alighting
gear, flaps and air brakes. An emergency
hand pump will operate all services.

The pneumatic system operates the gun
cocking gear and the undercarriage brakes ;
there is no nose -wheel braking. There are
two air containers in the rear fuselage ; no
compressor is fitted.

Power for the electrical system is supplied
by a 24 -volt, t,5oo-watt, engine -driven
generator on the port engine, charging two
2 -volt accumulators. An electrical remote

control two-way radio is mounted in the rear
fuselage. Beam approach and I.F.F.
installations are also fitted.

Armament
The armament consists of four 20 mm.

belt -fed Hispano guns mounted in the outer
structure of the front fuselage and fired
electrically by a selective " wobble " button
on the spade grip. The four ammunition
tanks (one for each gun) are in a magazine
bay, immediately behind the pilot, with ready
access for re -arming. A gun camera is
mounted in the fuselage nose fairing, and the
control for this camera is incorporated in the
gun button and may be used without the guns
if required.

Other equipment includes a combined
cabin pressurising and heating system, a
gun heating system, windscreen de-icing and
de -misting and an oxygen system.

Meteors are now being fitted with full
photographic equipment and are being
tropicalised.
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may be reintroduced now their post-war
range, with certain modifications, is being
considered.

The " Anglia "
The hull of the Anglia, which took about

three years in all to construct, is a scale

THE WORLD OF MODELS

Fig. 1.-The cross -Channel steamer " Anglia" in steam on the lake.

IN the course of my travels recently in the
West of England I had the pleasure of
meeting Mr. George H. Charlton, a

retired official, who before the war was in the
civil government of Shanghai. He is now
sixty-five years of age, and started the hobby
of model -making some twelve years ago when
he was living in the North Foreland district.

His special interest is the building of scale
model ships, and the three models I had the
pleasure of examining were the Anglia, a
typical cross -Channel passenger steamer,
fin. to the foot, and the R.M.S. Queen Mary
and R.M.S. Queen Elizabeth, both to the same
scale of to the foot.

Simple Steam Plant
The basis of his motive power for the

models was the steam plant, which I consider
was never fully appreciated by amateur model
shipbuilders before the war, and this was the
plant shown in two sizes in the 1934'5 and
1936 catalogues of Bassett-Lowke, Ltd., but
on making inquiry I understand it was
withdrawn from sale owing to the lack of
demand, but that there is a possibility it

Fig. 2.-The three model steamboats built by Mr. George H. Charlton, which are featured
in this article.

By "MOTILUS"

Three Scale Model Liners

model of the White Star Line motor ship
Georgic, by Bassett-Lowke, Ltd.-length
i metre, beam 5 and depth about 4in:
At the scale of fin. equals I ft., this hall has
been adapted to that of a cross -Channel
steamer 315ft. long, with 44ft. beam and
draught to loaded water line of 16ft.

The steam power plant in this case is the
larger size " launch engine " double-acting
piston valve engine, copper water -tube boiler,
spirit -lamp with automatic safety feed, and
displacement lubricator. The boiler is
arranged to exhaust steam to two funnels.
The boat is fitted with brass keel with rudder
attached, propeller shaft and screw by
Bassett-Lowke. The deck fittings, anchors,
anchor cable, ventilator cowls, port and
starboard lights, the Welin quadrant davits
and all rail stanchions were also supplied by
this firm. All the other deck fittings, boats,
derricks, masts, deckhouses and funnels
were made by Mr. Charlton. The decks and
deckhouses are of '/,pin. plywood, and all
are properly cambered.

As to the performance of the ship, she has
the additional stability of about 12oz. of lead
as inside ballast, disposed of as experience
has shown, when needed.

With the boiler two-thirds full of water

Fig. 3.-Close-up of the " Anglia " with
funnels and deckhouses removed.

and the methylated spirit lamp full, a con-
tinuous run of 35 to 4o minutes can be
secured at a steady reasonable pace and with
a steam pressure of no more than 25 pounds
per square inch. The boiler is built to work
in safety up to 5o pounds per square inch.

Non-stop Runs
The two boats I saw demonstrated on the

model yachting lake at Torquay were the
Queen Mary and the Queen Elizabeth, and
both these vessels did non-stop runs of
between 40 and 45 minutes at what appeared
to be a scale rate of speed for the prototypes.
The day was cold, but the water quite calm
with no breeze, and I consider the model
ships gave an excellent performance for their
size.

The " Queen Mary "
The Queen Mary, which is a scale model

except as regards depth (1132in. to 'ft.-
that is, r,o18ft. long equalling 311"/,in.
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and beam raft., equalling 311/16in). The
depth is 4in. the hull being built of iin.
thick light cedar planks-on the bread and
butter principle, each layer glued and
dowelled to the one beneath. The keel is
of brass lin. deep, 5/i6in. wide.

She is powered by the smaller size Bassett-
Lowke steam plant-launch engine, water -
tube boiler and safety spirit-lamp-and
exhaust steam up one funnel only. She is
driven by a Bassett-Lowke scale model three -
blade brass propeller-11in. diameter.

In the water the ship is about in. lower
than the true water line according to the
scale, the amount of keel and ballast necessary
to secure stability in a hull only 3";,6in.
wide being responsible for this. An additional
lin. of beam and a slightly fuller stem form
would obviate this defect. and this has been
proved in the later hull of the Queen Elizabeth,
which has a great reserve of buoyancy.

Run of 45 Minutes
On one filling of the spirit -lamp and boiler

two-thirds full, a continuous run of 45 minutes
has been attained frequently-the boiler
providing a constant and quite adequate
supply of steam to drive the engine and ship
at a really fast pace and with most realistic
effect. In spite of the narrowness of the
hull, no difficulty is experienced in keeping
the methylated spirit -asbestos -wick -lamp
burning brightly. The water and steam
consumption are ridiculously small, and the
little engine is efficient and powerful. A
displacement lubricator (built itito the steam
pipe) ensures adequate oiling of the cYlinder,
and the owner has fitted a simple " drip -feed "
lubricator for the crankshaft.

These weights in connection with this
model make a set of interesting comparisons.

Fig. 6.-Close-up of the " Queen Mary " with
the whole of the deck and the superstructure

removed showing the layout of the plant.

lb. oz.
Cedar wood hull with rudder,
propeller and brass propeller shaft 2 13
Complete steam plant on its steel

tray .. .. .. 2 4
Brass keel and 7 screws .. I 12
1 piece extra brass ballast . 3

Total .. 7

The " Queen Elizabeth "
Now to describe the Queen Elizabeth,

which is actually not yet, completed in her
deck arrangement. Her all -in weight is
91b. 6oz., and she will steam for just as long
as the Queen Mary, but not at quite such a
speed, owing to her beamier and fuller hull
form.

Her hull is carved from a solid block of
straight -grained spruce-a good, light aero-
plane wood. Her length, r,o3oft. (t2ft.
more than the Queen Mary), equals 32'/1,in.
Her beam has been made loft. more than
true scale, i.e., r28ft. equals 4in., and her

Fig. 5.-The " Queen Mary " in steam on the
lake.

depth is 4Nin. This, as I mentioned before,
makes a much more seaworthy and stayle
hull than actually the seaWTeasiirements
would give, and allows more internal space
for the steam plant. This and the brass
keel are the same as for the Queen Mpry,
and are interchangeable, serving both hulls.
The Queen Elizabeth, owing to the diffeleit
spacing of her funneii-twp "as against
three of the Queen Mary -requires a lorikr
Propeller shaft, and the disposition oft
boiler, so that the exhaust steam` passes 65.
the forward funnel, whereis .in the Que0
Mary it passes up the Certiie`orre of the three
furinels.

Fig.

Fig. 4.-A close-up of the special " Fiddle "
type steciin-latach engine used for all these

models.

Mr. Charlton writes that quite recently
he has made 'some excellent runs with the
Queen Mary, and has attained a 5o minutes'
non=stop run on one filling of water and
methylated spirit, at the cost of four -fifths
of a penny !

7.-Mr. Charlton starting the " Queen Elizabeth" o on her voyage on the Torquay
boating lake.
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Letters from Readers
Telescope LensesS,-WIRith reference to an inquiry in the

February issue concerning telescope
lenses I had a half plate camera and thought
I could make a telescope from the front lens,
but as you state in your reply you get the
image upside down. I tried everything until
I came to the eyepiece of a pair of focusing
spectacles, which used to be sold at 5s. per
pair. I now have a fine telescope.-H. BURT
(Bridport).

A Fine -mesh Strainer
SIR,-The following idea which has been

well tried out is for an efficient and
quickly made fine -mesh strainer, for paints,
etc., and may be of interest to other readers.
To make the device obtain a small sheet
of fine brass wire mesh from an ironmonger's
shop, a lever lid tin, such as a treacle or
paint tin, and two lids which each fit the
tin.

Turn the tin upside down and cut out
the base with a can -opener.

Now, with a small pair of shears or sharp
chisel, cut a large round hole in each of the
lids, to within about tin. of the rim of the
lid.

Cut a disc out of the wire mesh so that it
fits neatly inside one of the prepared lids,
and then place the second lid inside the first
and clamp the two lids tightly together,
with the wire mesh in between.

The strainer can now be inserted into the
tin through the base, and pressed tightly
into the lip of the tin from the inside.

The advantage of this strainer is that it
can be made very quickly and easily from
readily obtainable materials.

As an addition to the above actin funnel
could be obtained the right size to fit the
strainer, the funnel being held in position
in a small wood frame, as shown in the
sketch.-W. S. MOWFORTH (Hessle).

Transparent Plastics
SIRSIR,-In the February, 1946, issue of,-In

PRACTICAL MECHANICS I notice an
inquiry by J. A. Paul, of Kensington, regard-
ing Perspex and Plexiglass.

He asks if it is possible to liquefy and
mould these plastics. I would like to amplify
your answer to this inquiry. It is true

that you have to cement pieces together,
but cellulose cement is not the correct solu-
tion. The best results wilt be obtained by
using glacial acetic acid with a 5 per cent.
proportion of Perspex filings to tone it down
to a usable substance. The raw acid will
burn and take off the top surface of the
plastic. The solution should be used at a
temperature of about 70 degs. C. as it has an
exceedingly high freezing -point.

Base cur on.
ever -r /eon

Strainer
pressed mto
position from
inside tin.

Lids Wire Mesh

Lid, pressed
tOpMei with
w/re mesh
between

Details of a fine -mesh strainer, by W. S.
Morvforth.

A perfectly transparent joint may be made
with a little practice. It is necessary for the
plastics to be as flat as possible and to be held
tightly in a vice or such -like for two hours.
Acetic acid is easily obtainable at any chemist.

Alternatives to acetic acid are chloroform
or benzol, with the aforesaid Perspex filings.

It is, perhaps, needless to say that the
plastics must be perfectly clear and un-
marked before joining is attempted.-A. E.
MANSFIELD (R.A.F.).

SIR,-In your February issue of PRACTICAL
MECHANICS it was stated in answer to

J. H. Paul (Kensington) that Perspex cannot
be remoulded.

It may interest other readers to know
that methyl methacylates have been used
for a number of years in dentistry. It is
bought in the form of a powder and liquid,
known as the polymer and monomer. When
mixed together they form a dough which is
packed into a plaster of paris mould, made
in two halves ; these halves are pressed
together, squeezing out any surplus. They
are then clamped together and placed in
water which is brought to the boil in not
less than half an hour; it is then boiled for
half an hour. After cooling, the mould
can be opened and the object (in my case, a
denture) can be polished, first with pumice
and then with rouge.

Acrylate resins are made in a number of
shades of pink and yellow, for the teeth also
are now being made of plastic, being built
up from a number of shades of yellow.

Transparent plastic is usually used in the
palate behind the teeth.-H. T. SHEPHERD
(Sydenham).

" Mystery of Magnetism "
SIR,-In the September, 1943, and the

February, 1946, issues of PRACTICAL
MECHANICS, I have noticed what I think is a
mistake.

In the articles " Mystery of Magnetism,"
and " Annals of Electricity No. 9," you show
the field due to a wire carrying a current to
be radial to the wire. Perhaps you will explain
this as I think the field is really in the form of
concentric circles.-A. J. CLARKE (Hemel
Hempstead).

[The author states " With regard to the
criticism of the photograph of the electro-
magnetic field, I can well assure you that the
said photograph is one of my own and a
genuinely untouched one.

" I took this photograph by passing a very
heavy current through the wire and by tapping
the card. The iron filings arrange themselves
concentrically for about n3rd inch around the
wire (this can be seen in the photograph)
and from thence radiate out in lines. This
experiment can readily be repeated by critical
readers. The whole matter seems to be a
case of textbook theory not quite agreeing
with observed practice.

New Inventions
10 For Blunt Blades

A RAZOR strop having a front plate with
Cl a surface of soft leather and a back
plate of a rough nature is not novel. But
a sharpener of this description, for which
a British patent has been applied, is affirmed
to surpass its forerunners.

This strop is furnished with two strips
of leather secured to opposite sides of a
block. The strips are impregnated with
abrasive material, one strip being treated
with a substance of a coarser nature than
the other.

Preferably, the abrasive material is in
powdered form and is forced into the smooth
side of the strips, which have been previously
furrowed by means of a comb with sharp
teeth. The furrows are arranged close
ton-rh c r.

It is advisable to mix the abrasive material
with an adhesive or an animal or fish oil.

Non-skid Tread
THE pneumatic tyre is the subject of a

recent application for a patent in this
country. In this instance, the efforts of the
inventor have principally been directed to
make a non-skid tread which will surpass ;ts
forerunners.

The tyre in question has a number of
transverse projections on the tread surface.
Each projection comprises a longitudinal por-
tion of a spiral element. This portion repre-
sents at least one half of a complete turn
or twist, being formed with or united to the
tread in such a manner that a spiral edge
is adapted to engage the ground.

The resulting grip should prevent many
a slip 'twixt the wheel and the road or field.

Typewriter Improvement

jA,N
interesting device contrived to improve
the typewriter is the invention of a

Maltese.
In operating a typewriter, or type -selecting

or forming machine, it is often necessary to
repeat a single symbol or mark ; for example,
when the operator underlines or cancels parts
of the document. The customary practice
of tapping the appropriate key several times
is tedious.

According to the improved invention, there
is means to work the keys in a repeat manner
by a single driving movement of a member
common to all of the keys from which single
symbol repetition line printing is desired.

OUR COVER SUBJECT
THE illustration on our front cover this

month shows the interior of the power
station of the Shannon Electricity Scheme.
The three turbo -alternators have a combined
horse -power of 120,000. Further particulars
of this scheme are given on page 245 in this
issue.
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QUERIES0,44
ENQUIRIES
A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on back of cover, must be
enclosed with every letter containing a query.
Every query and drawing which is sent must
bear the name and address of the reader.
Send your queries to the Editor, PRACTICAL
MECHANICS, Geo. Newnes, Ltd., Tower House,

Southampton Street, Strand. London, W.C.2.

Blackening Pewter
WOULD you please let me know if there is a

process of blackening pewter either chemi-
cally or electrically ? The blackening must not
be affected by water or oils.-J. E. Johnson
;Nottingham).
ROIL together for ten minutes about equal parts of

sulphur and slaked lime. Filter the resulting
yellow liquid and brush it on to the pewter which is
required to be blackened.

Alternatively, obtain eoz. of sodium sulphide from a
photographic dealer and dissolve this in a quart of warm
water. The pewter articles, on immersion in or treatment
with this liquid, will turn black, and the black surface
film so formed will be insoluble in oil or water.

Purifying River Water
WILL you please give me some information

with regard to purifying the water drawn
from a river (for household purposes) through
pump and a 'in. pipe ? Also, would any charge
be made for drawing the water from the river ?-
W. H. Dryhurst (Birmingham).
YOU can take water from a river, provided that you

do not in any way interfere with its free flow, or
provided that you do not divert the stream or river in
any way. There may, of course, be local by-laws
affecting the position, but we hardly think that any
authority would interfere with your taking river water
for household purposes.

We are afraid that we cannot give you exact details
as to the manner of purifying the river water which
you propose to avail yourself of, since there may be
varying local contaminations of the water, due to
industrial effluents. In the absence of any of these
special contaminating effluents, your best plan is to
pump the water into an upper tank and to allow it to
trickle slowly through a bed of clean sand and fine,
sharp grit to a lower tank, from which it can be drawn
off for use.

The supply of filtered water in the lower tank should
regularly be chlorinated in order to eliminate bacterial
contamination. This is best done by bubbling a small
quantity of chlorine gas into the water, but, in your
case, you could obtain a fair degree of sterilisation by
scattering about a couple of saltspoonfuls of fresh
chloride of lime into every 40 gallons of water, and by
allowing the treated water to stand for 52 hours before
using it.

The filtering bed may comprise a cylindrical drum
having small stones at the bottom, over which is placed
a layer of coarse, grit, then fine grit and finally sand.
All this material must, of course, have been very
carefully cleaned beforehand, and it would be a good
thing it all such material could be completely sterilised
by boiling in water for ten minutes or so before being
placed in position. The incorporation of a proportion
(say to per cent) of charcoal in the filter bed is
advantageous, since charcoal is very effective in
absorbing and retaining deleterious organic matters.

The filter bed will, naturally,. have to be either
renewed or cleaned and re -sterilised every so often,
the intervals depending upon the initial purity of the
water and the amount of water which is passed through
the bed.

Messrs. Sofnol, Ltd., Greenwich, London, S.E.,
may be able to assist you in the provision of chemical
testing outfits for ensuring the required purity of the
water.

Iso-propyl Alcohol
COULD you please let me know if Iso-propyl

alcohol is suitable for microscopy, and if it
can be procured without a licence.? I have been
advised to use industrial methylated spirit, but
there seems to be a great many obstacles to
obtaining same.-W. Clark (Paisley).
T SO-PROPYL alcohol is quite suitable for use in place
A of ordinary ethyl alcohol for microscopy, and many
other technical purposes. It can be obtained without
licence or restriction, and it costs about 3s. 6d. per lb.,
whereas ordinary alcohol, owing to the heavy excise
duty imposed on it, is about twelve times as expensive.
It can be obtained from Messrs. A. Boake, Roberts
& Co., Ltd., Stratford, London, E., or from any
laboratory furnisher, such as Messrs. Griffin & Tatlock,
Ltd., of Glasgow. As ordinarily sold, its " strength "
is of the order of at least 99 per cent iso-propyl alcohol.

Industrial methylated spirit is not available to
private users, and, even so, it is not as suitable to
microscopy work as is iso-propyl alcohol.

Converting D.C. Motor for A.C. Working
T HAVE a small D.C. motor, 24 volt, 9-x8 watts,

shunt-wound, and speed about 3,500 r.p.m.
I wish to use it on a milk whisk to work from the

mains, which is 25o volt A.C., so cycles, and also
be able to regulate its speed.

Would you please tell me if this is possible, and
how I can do it without having to alter the wind-
ings of the motor ?-E. F. Waller (Forest Hill).
WE are afraid it will not be practicable to run the

motor from the A.C. mains without consider-
able alteration. If the field -iron system is not fully
laminated the motor would, in any event, be liable to
overheat on prolonged running from A.C. supply.
Subject to this possibility, the field windings could be
rewound and the motor run in series with a resistance
from the mains, with tappings for speed control. We
do not advise this method, however, and consider the
better plan would he to rewind the fields and supply
the motor through a step-down transformer at 24
volts A.C.

If the armature has upwards of about i6 commutator
segments the field windings and armature could be
rewound for operation direct from the A.C. mains.

Windings for Small Armature
T HAVE a small electric motor, the field and

armature sizes being as indicated in the
accompanying sketch. I wish to wind it for
230 v. A.C. The armature is a -pole type, with
a 22 -pole commutator. Can you give me the size
of wire required, number of turns and method of
winding ?-L. G. Howard (Wall Heath).
WE suggest you wind each field pole with '700 turns

of 35 s.w.g. enamelled wire, the two coils being
connected in series with each other, so as to create poles
of opposite magnetic polarity, and in series with the
armature.

The armature should have t t coils, each with 250
turns of 45 s.w.g. S.S.C. enamelled wire, and a coil
span from slots t to 6, etc. A loop should be brought

Details of armature and .field magnet for a
small electric motor (L. G. Howard).

out from the centre of each coil for connecting to the
commutator. With the armature placed so that the
centres of slots t and 6 are equidistant from the centre
of one pole face, number the commutator segment
which then lies under the nearest brush, number 2.
All numbering is clockwise at the commutator end.

For reversible operation connect the start of the coil
in slots i and 6 to segment 1, the loop to 2, and finish off
the coil to segment 3. Connect the start of the coil in
slots 2 and 7 to segment 3, loop to 4, finish to 5, and so
on. For fixed clockwise rotation at the commutator
end, add 2 to the numbers of commutator segments
quoted above for the coil connections, and for fixed
counter -clockwise rotation, subtract 2. You do not
state whether the field iron system is fully laminated ;
if not, the motor is likely to overheat with prolonged
running on A.C.

Bonding Compound
CAN you please give me any information

regarding a " glue " used for bonding metal
to metal in place of rivets, used as far as I know
on American aircraft ? I wish to know the
following details, if possible :

(x) If heat is applied, at what pressure ?
(2) Is the process suitable for bonding metal

to wood ?
(3) Is it possible to obtain supplies in this

country ?
-R. Gerard (Torquay).
NO information has yet been published in this

country respecting the details of recent American
constructional technique. Hence, the specific bonding
compound about which you inquire will definitely not
be available over here.

'The nature of the cement, we surmise, will be to a
large extent governed by its use. Ordinary gelatine
dissolved in water so as to make a 5 per cent solution
has sufficient strength to be used as a bond for thin,
flat metal sheets, and the same material would also be
suitable for bonding a thin sheet of metal to wood.

On the other hand, stronger bonding agents can be
made by the use ofrubber latex containing about 5 or
6 per cent of finely ground silica, this compound being
allowed to set under slight pressure. Until recently,
the sales of latex have been very rigidly controlled in
this country, and, as yet, we have no information that
they are not still strictly controlled. However, if you
will write to Revertex Sales Company, Ltd., Upper
Thames Street, London, E.C.4, who are suppliers of
this commodity, you will be able to gather the very
latest information concerning it.

Restoring Gilding on a Clock
T HAVE a French gilt and ormolu clock and pair
-1- of ornaments. The gilding is somewhat
tarnished, and I should like to restore it. Gold
paint would spoil it, and gold leaf does not appear
to be practicable, on account of the intricacies
of the moulding. Can you tell me how the gilding
was originally done, and how to renew it ?-
S. C. Mills (Southport).
THE gilding of your clock and ornaments (if it is

actual gilding-which is often not the case) has
been effected either electrolytically (i.e., by electro-
plating) or by the application of genuine gold powder
or gold leaf. The third method of gilding by rubbing
with a gold -mercury amalgam and afterwards heating
to red heat would not be applicable in this instance.

We agree that the application of ordinary " gold
paint " would spoil the effect of the real gold. Hence,
if you want to re -gild the parts, the only thing you can
do is to smear them over with a little egg -white diluted
with water, and then apply genuine gold leaf or genuine
gold powder, both of which are exceedingly costly, in
view of the present enhanced market value of fine gold.
Even so, this application of gold might not leave the
surfaces as smooth as you desired, and then would
have to be burnished by rubbing them over with a
small burnishing tool, preferably of agate.

It seems to us that your best plan is to rub pure
benzene over the gilded parts by means of a camel-
hair brush, and then to wipe the parts carefully with a
soft cloth. This treatment will remove accumulations
of dirt, thus revealing the true gold surface underneath.

Photographic " Bas-relief "
WILL you please deal with the following query ?

I wish to reproduce (in papier machi or
similar substance) a small photo in relief from a
mould similar to those used in lead toy making.
Is it a feasible proposition to make a mould by
printing the negative down on sensitised zinc or
other metal, and then etch away by acid, using a
resist to stop out where etching is unwanted, or
should I fail through underbiting ? Will you tell
me how a mould maker goes about his job to get
a faithful copy of his subject ?-A. G. Smith
(New Milton).
DOUR suggested process of printing on sensitised

zinc would give you a " hard " reproduction of the
photograph on that metal, but you would not be able
to use this as a mould for the reason that the ;moulded
composition would be incapable of being withdrawn
from it. Also, all the half -tones would tre.lost.

You will have to proceed via the technique of the
photographic " bas-relief " or raised -image photograph
which was once very popular in Victorian days. The
process -is rather tedious and difficult, but it is described
in most dictionaries of photographs. Briefly, it is as
follows :

An ounce of pure gelatine is soaked in 33 ozs. of
water until it swells up. Then the liquid is heated
until the gelatine dissolves. Finally about r drachm
of glycerine is added to the liquid. This liquid is then
poured on to glass or metal plates and allowed to dry
out and set thereon. These coated plates will keep
indefinitely. They are sensitised by soaking for is
minutes in a 6 per cent solution of ammonium (or
potassium bichromate) and dry in the dark. A
sensitised plate is exposed under a negative until it
gives a detailed image in brown, the time taken for this
exposure being about the same as that required to give
a print on ordinary P.O.P. or self -toning paper. The
exposed plate is carefully soaked in water. A relief
is thereby produced, and the plate can then be moulded
with plaster or with a waxy composition upon which an
electrotype can be made.

-2-

THE P.M. LIST OF BLUEPRINTS
The " PRACTICAL MECHANICS " £20 CAR

(Designed by F. J. CAMM),
10s. 6d. per set of four sheets.

" PRACTICAL MECHANICS" MASTER
BATTERY CLOCK -

Blueprints (2 sheets), 2s.
The "PRACTICAL MECHANICS" OUT-

BOARD SPEEDBOAT
7s. 6d. per sec of three sheets.

A MODEL AUTOGIRO'
Full-size blueprint, Is.

SUPER -DURATION BIPLANE'
Full-size blueprint, Is.

The I-c.c. TWO-STROKE PETROL ENGINE"
Complete r.et, 5s.

STREAMLINED WAKEFIELD
MONOPLANE -2s.

LIGHTWEIGHT DURATION MODEL
Full-size blueprint, 2s.

P.M. TRAILER CARAVAN'
Complete set, 10s. 6d.

P.M. BATTERY SLAVE CLOCK* Is.

The above blueprints are obtainable, post free from Messrs. George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

An  denotes that constructional details are available, free, with the blueprint.
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We presume that you are familiar with the process

of electrotyping. If not, you will find a description
of it in almost any book of electrical technique,
particularly those dealing with electro deposition and
plating.

Some moulders, who do not wish to use the electro-
typing process, make a model of their subject in clay
or modelling wax. From this they make a plaster
cast which is afterwards employed as a mould.

Photo Engraving
WISH to reproduce photographs, by etching,
on zinc (or copper). Will you please say how

I can sensitise the metal, and what acid to use for
etching ? Also, what " resist " solution must be
used to stop the acid acting on parts not to be
etched ?

Can you recommend me any books dealing
with " Process " and " Line " block making ?-
A. G. Smith (New Milton).
WI' K. BURTON'S " Practical Guide to Photo -
vv graphic and Photo -mechanical Printing " is an
excellent volume for your purpose, but we believe
that it has now gone out of print. However, an inquiry
to Messrs. W. & G. Foyle, Ltd., Charing Cross Road,
London, W.C.2, or to Messrs. Wallace Heaton, Ltd.,
New Bond Street, London, W.t, will put you in
possession of this information, and may possibly bring
you the titles of other works on photo -mechanical
printing and block making.

The process of photo -engraving, even in its simplest
form of line -block making, is a lengthy process, which
we can only describe briefly within the confines of a
single reply.

A polished zinc plate is coated with egg -albumen
containing about 3 per cent of ammonium bichromate.
After setting, it is placed in a special printing frame in
contact with a negative made on a " process plate," in
which it is exposed to sunlight or to the light of an
electric arc lamp. The effect of exposure is to
insolubilise the albumen.

After exposure, the zinc plate is covered with a thin
film of a greasy ink. It is then placed in a dish of cold
water and rubbed with a pad of cotton wool. This
dissolves out the soluble parts, leaving the ink -stained
insoluble portions. The plate is then dried, and the
ink made tacky by slightly warming the plate. At this
stage, either resin or bitumen powder is rolled on to the
plate. The plate is then placed in a bath of dilute
nitric or hydrochloric acid to eat into the bared portions
of the metal, the tops and sides of the insoluble coating
being protected by the resin or bitumen coating.
After the etching has gone on sufficiently, the
" bitumenised " resist is cleaned off, leaving the
illustration or figure engraved in the metal.

In place of egg -albumen, gelatine solution plus
bichromate may also be used as the light sensitive
coating. Even glue may he used for this purpose.

The process is not an easy one. It takes much skill
and experience to produce a good line -engraved block
or a " half tone."

An article on the subject, giving details of the
necessary plant, was published in PRACTICAL IVIECHANICS
for November, 1945.

You will find brief descriptions of all types of
block making in photographic dictionaries, such as
E. J.. Wall's popular " Dictionary of Photography."

Car Polishes
CAN you inform me how to make a really

first-class motor -car polish ?
I have been using a good one, but it has a

tendency to make the colour to come off on to the
cleaning cloth.-A. G. Watts (Chiswick).
CAR polishes of the non -wax type usually consist of

a mixture oft part paraffin and 3 parts water, to
which is added sufficient finest -grade whiting to make
the liquid milky on shaking. The liquid must be well
shaken before use and applied with a soft cloth. It
will not remove the colour.

Wax polishes. are of two kinds : (a) emulsified
Waxes ; (b) oil -wax pastes.

Wax emulsions are difficult to make, and require
special plant. In nearly every case, also, their method
of manufacture is secret, but, essentially, it consists in
adding emulsifying agents (such as triethanolamine)
to the melted wax or mixtures of waxes, and then by
pouring into it boiling water in a slow, steady stream.
It would be extremely difficult for you to make such
material on a small scale.

Wax pastes are usually composed of a 5o : 5o mixture
of beeswax and carnauba wax dissolved in about ten
times its own weight of white spirit or some other
solvent, the whole being perfumed with a " polish "
perfume. Owing to the solvent action of the liquid
ingredient of the paste, such polish is, at times, likely
to remove colour from the car body, but it really should
not have this effect, if the paste is sparingly applied
and if the car surface has been well finished in the
first place.

Polishing Bone
I HAVE a small piece of bone (about 6in. long

and sin. diameter) which I wish to polish and
use as an ornament. Could you please advise
me how to do this ?-R. Saunders (Norwich).
ASIMPLE way of putting a polish on the piece of

bone (if the bone surface is already fairly smooth)
is to give it a very thin coating of varnish. You may,
however, desire to have a " natural " polish on the bone
without varnishing, in which case you will have to
smooth the bone down with successive grades of fine
glasspaper (i.e., beginning with the coarser grades
and succeeding each grade with a finer one) until, at
last, you get a perfectly smooth and semi -glossy surface
on the bone. At this stage rub over the bone a cloth
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charged with damp chalk powder or whiting, and finally
use whiting which has been forced through very fine
cloth.

If you can mount the bone in a lathe and revolve it
at a high speed you will find all the above operations
very much simplified and quickened.

The final polish should be produced by means of
chamois leather charged with the very finest possible
whiting. Do not use jeweller's rouge (iron oxide) for
polishing, since you will force some of its particles into
the pores of the bone and so give it a more or less
permanent pinkish appearance.

When you have obtained:the desired polish we would
advise that you give the bone surface a very light coating
of a spirit varnish made by dissolving 1 part of bleached
shellac in 3 parts of methylated spirit. This varnishing,
of course, is not really necessary, but it will act as a
" filler " for the pores of the bone and will go a long
way towards preventing the bone surface from picking
up dust and thereby becoming discoloured.

Coils for Electric Clock
T AM constructing an electric clock and find
A that the current consumption is excessive.
I enclose details of the circuit and will be pleased
if you can give me the necessary information as
to the S.W.G. and number of turns to use for the
minimum current consumption : (I) with a
4i volt dry battery, and (2) with a ri volt dry
battery.

Should I wire the coils in series ? If you can
also give me a general formula for other coils, or
refer me to some literature on the subject, I shall
be greatly obliged.-P. Pawsey (London, E.

Steel Suspension
Wire

Clock Movement
Solenoid

(OnI* rocmer)

Pneostat

,- Contact
Made One
Way Only

-a
11,,),,,,,,,, ,,,,,,11

Brass
rorsion
wheel

S Soft
Iron Lams
2.47x4.

Laminated
Core

C rcuit-diagram of an electric clock (P. Pawsey).

WE suggest the coils be connected in parallel as
indicated in your sketch. For volt operation

the solenoid coil should be wound with t,000 turns of
32 S.W.G. enamelled wire and the torsion coil with
3,000 turns of 36 S.W.G. enamelled wire. For t volt
operation we suggest the solenoid coil should have Soo
turns of 26 S.W.G. and the torsion coil r,000 turns of 29
S.W.G. The strength of the torsion coil will, of course,
depend on the length of air gap between the coil core
and the laminations on the torsion wheel. It will also
depend on the length of time during which the coil is
energised, assuming this is small. The strength can be
varied by means of a variable resistance, as shown in
your sketch, or by feeding the coil from a lower voltage
to reduce its strength.

The book " Electromagnets and Windings " by
G. Windred (George Newnes, Ltd.) gives some useful
information on electromagnetic calculations ; but
intermittently energised coils, such as you are using, are
not easy to calculate, and are best wound on an
experimental footing.

Electron Microscope
COULD you please enlighten me on the

following subject : What is the principle
of the electron microscope ? Will it, in time, be
made cheap enough so that it can be brought
into the general laboratory ? What is its present
magnification power ?-R. Stone (Wembley).
THE electron microscope works essentially on the

principle that a beam or " pencil " of electrons
may be used for the production of magnified images
on a photographic plate instead of light rays. The
electron microscope consists of an evacuated metal
cylinder at the upper end of which is fixed a specially
designed cathode-ray tube, which acts., as an electron
generator. The electrons are projected downwards
through a very small opening and along the axis of a
metal tube. The electron beams proceed through
ft focusing " coils, which may be said to represent
the condenser and objective lens of an ordinary visual
microscope. The preparation under examination is
placed in the path of the rays, and, after passing through
it, the electron beam is so guided that it impinges upon
a fluorescent screen (which represents the eyepiece of
an ordinary microscope) or, alternatively, on a
photographic plate. It is upon the change of direction
which is given to the electrons by the object under
examination that the magnifying powers of the
instrument depend.

The magnifying capabilities of the electron microscope
are very great, since the flying electrons, being much
smaller than light waves, can feel " particles which
ordinary light cannot detect. An electron microscope
can give a magnification up to 20,000 times, and,
perhaps, even more, compared with the 1,00o times
magnification of an ordinary high-grade visual
microscope.
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There is no doubt that electron microscope con-
struction will be cheapened. Nevertheless, the
instrument is difficult to work, necessitates a knowledge
of vacuum technique and electrical working, so that
there is little hope of it ever becoming as common
in ordinary laboratories as is the present-day ubiquitous
visual microscope.

An illustrated article on the Electron Microscope
appeared in the issue of PRACTICAL MECHANICS dated
July, 1940.

A.C.-D.C. Converter
T HAVE a Delco-Remy car dynamo and wish
A to use it as an A.C.-D.C. converter, Is there
any method of doing this without driving it with
an electric motor ? If so, will you kindly give me
details of any alteration needed.-F. F. Lee
(Beverley).
THE dynamo is not very suitable for use as an A.C.

to D.C. converter without driving it by A.C.
motor. There is one possible way in which it could
be used, however, if you have a suitable D.C. supply
available. Assuming the motor has two brushes only,
you could fit two slip rings,to the shaft, connecting these
to points on the armature windings one pole pitch
apart, these being fed with an A.C. voltage approxi-
mately 71 per cent of that required at the D.C. brushes.
Such a machine would not be self-starting from the
A.C. side but could be run up almost to synchronous
speed as a D.C. motor from a battery, then the A.C.
switch could be closed so that the machine would pull
into step and continue to rod as a synchronous
converter.

Dead -black Finish on Metal
T AM building a multi -range test meter and
2- would be very grateful if you would inform me
how to obtain a " dull black finish " on my panel
which is made of aluminium.

On the scale of the meter is a black finish, but
it seems to have a slight gloss ; it is made of brass.
Also, how is the dull silver finish obtained ?
-L. Devins (Sligo).

Dead -black finishes on aluminium and similar
metals usually contain arsenic, a highly -poisonous

material, for which reason we would advise you to use
a prorietary preparation such as Johnson's " Dead
Black,"which material is simply brushed on to the
metal in question. This preparation is obtainable from
most large photographic dealers, or direct from Messrs.
Johnson & Co., Ltd., Manufacturing Chemists, Hendon,
London,

If, however, you still wish to blacken the metal
chemically the

Caustic soda .. .. t part
Water .. to parts

Immerse the aluminium article for a minute or two
in the above warm solution. Then wash it well in hot
water and immerse it until blackened in the following
solution :

Hydrochloric acid .. to parts
Sulphate of iron .. t part
White arsenic .. t part
Water .. to parts

Finally, rinse the blackened article most thoroughly in
warm or hot water.

2. In your case, we think that the simplest method
of getting a dull silver -like finish on aluminium would
be to brush over the surface the following solution :

Caustic soda .. .. 1 part
Water .. 2 parts

Use the solution fairly hot. Allow it to act for about
half a minute and then wash it off with plenty of hot
water. Alternatively, you can immerse the entire
article in the solution for the time stipulated.

Another formula which has been recommended for
getting a dull silver finish on aluminium is the
following :

Silver nitrate .. 6 grams
Potassium carbonate .. 6 grams
Sodium bicarbonate .. 6 parts
Potassium bichromate t part
Water .. 500 c.cs.

The aluminium object is immersed in this in the cold
until the desired shade has been obtained. It is then
withdrawn and thoroughly washed. We think, however,
that the simple caustic soda treatment previously
described will be quite satisfactory in your case.

Small Articles from Bone
T WANT to make some small articles from bone
.2 (fittings for musical instruments), since this
material appears more suitable than most
plastics, etc. Is it possible to use ordinary bones
purchased from a butcher for this purpose, and
if so, which bones are most suitable, and how
should they be treated to obtain the proper
hard material ?-G. W. Wilson (Oban).
DONE fittings are not usually approved of byI, instrumentalists. They have not the peculiar
soft feel of ivory. They are sometimes coarse -grained
and they tend to yellow with use. It is now possible to
obtain white plastic material for pianoforte key making,
and we suggest that you might make inquiries to this
end from a firm of piano accessory dealers such as
Messrs. R. J. Goddard, Ltd., Tottenham Court Road,
London.

You can, of course, use ordinary bone for this
purpose, but the bone must be thoroughly degreased,
and it is usually bleached by chloride of lime. It is
then carefully smoothed down with white or light-
coloured abrasives, such as tripoli powder, rottenstone,
and finally by ordinary whitening. The flat " blade "
bones are the -most suitable for the purpose, but for
small articles, fragments from ordinary round or
" shank" bones will do quite as well.

( I)
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A.C. BATTERY CHARGER
For charging car accumulators, either 6
or 12 volt at I amp., in enclosed metal
case. Input and output flex, leads
and ADAPTERS. A thoroughly
efficient job. Price 3916, post 10d.,
state 6 or 12 volt.
COMPLETE SET OF PARTS,
including case and blue print. Price
3216, post 10d.
TABLE MICROPHONE complete
with transformer in base. Very
sensitive. Price 816, post 7d.
BELL TRANSFORMER, 3, 5 and
8 volts at I amp. Price 616, post paid.
HEAT AND LIGHT ADAPTERS,
416, post 6d.
ELECTRIC ENGRAVERS. Powerful
instrument in cylindrical cases, on
stand, with spring attachment and
switch, suitable for dog collars, identity
discs., etc. A.C. Mains Model, 200-240v.,
751-. 4 -6 -volt Battery Model, 551,
SWITCHBOARD METERS, A.C.-
D.C. N.P. cases, 17," dial. Any read-
ings up to 0-25 volts, 0-25 amps. Price
1 516 each.

ECONOMIC ELECTRIC CO-,
64, London Road, Twickenham,
Middlesex. Tel.: POPesgrove 1318.

THE NEW " LUCERNE "

PERMANENT'
CRYSTAL

DETECTOR
The latest and most efficient

Permanent Crystal Detector
NO ADJUSTMENT NECESSARY
JUST CONNECT and RECEIVE
Every detector tested on broadcast and

GUARANTEED
Complete with brackets and screws

PRICE 2/- POSTAGE 3d.

FOR BEST RESULTS USE THE
" LUCERNE "

CRYSTAL SET COIL
NO VARIABLE CONDENSER

REQUIRED
TESTED and GUARANTEED
Complete with wiring instructions
PRICE 3/6 POSTAGE 3d,

POST RADIO SUPPLIES
33, Bourne Gardens, London, E.4.

JUBILEE WORM DRIVE
HOSE CLIPS

The long -life
clip with the

ever -tight
grip

The Bost Known
For

Radiator Joints,
Air, Oil and
Water Hose.

Joints
We guarantee a

Tight Joint
L. ROBINSON & Co.

25, London
Chambers,

GILLINGHAKKENT

"Easily the best soldering fluid
obtainable."

This statement by a regular user
of " BAKER'S " expresses the
general opinion of motor and
engineering trades. Sold In 6d.,
II- and 116 tins. Also in Bulk.

SIR WM. BURNETT & CO. (CHEMICALS) LTD.
Gt. West Ed..Isltwortb, Middx. Hounslow 0476

NEWNES PRACTICAL MECHANICS April, 1946

LET ME BE
YOUR FATHER
You need help and Fatherly advice in difficult
times like these. I am in the position to

give that to you FREE.

We teach nearly all
'the Trades and Pro-
fessions by Post in
all parts of the
world. The most
progressive and
most successful
Correspondence
College in the world.

If you know what
you want to study,
write for prospec-
tus. If you are
undecided, write for
my fatherly advice,
it is free. Distance
makes no difference.

DO ANY Of THESE SUBJECTS INIERESTYOU?
Accountancy Examinations
Advertising & Sales Management
Agriculture
A.M.I. Fire E. Examinations
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Aviation Wireless
Banking
Blue Prints
Boilers
Book-keeping, Accountancy and

Modern Business Methods
B.Sc. (Eng.)
Builders' Quantities
Building, Architecture and Clerks

Of Works ,
Cambridge Senior School Certifi-

cate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prelim. E.J.E.B.
Concrete and Structural Engineer.

ing
Draughtsmanship, all Branches
Engineering, all Branches, Subjects

and Examinations
General Education
G.P.O.tEng. Dept.
Heating and Ventilating
Industrial Chemistry
Institute of Housing
Insurance
Journalism
Languages
Mathematics

If you do not see your own requi
any subject. Full

Matriculation
Metallurgy
Mining, All Subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Novel Writing
Pattern Making
Play Writing
Police, Special Course
Preceptors, College of
Press Tool Work ,x1
Production Engineering
Pumps and Pumping Machinery
Radio Communication
Radio Service Engineering
R.A.F. Special Courses
Road Making and Maintenance
Salesmanship I.S.M.A.
Sanitation
School Attendance Officer
Secretarial Examinations
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Short Story Writing
Speaking in Public
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Television
Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Weights and Measures Inspectors
Welding
Wireless Telegraphy and Telephony
Works Managers

rements above, write to us on
particulars free.

COUPON. CUT THIS OUT

IF YOU AT-
TEND TO THIS
NOW IT MAY

MAKE A
WONDERFUL
DIFFERENCE

TO YOUR
FUTURE.

Nome

To Dept. 76, THE BENNETT COLLEGE.
LTD., SHEFFIELD

Please send me (free of charge) (Cross out line
which does

not apply)Particulars of

Your private advice
about

PLEASE WRITE IN BLOCK LETTERS

Address

\4NISiliNts

tioctlitle
1

. . . to your models with
' Plasticine,' the famous modelling
medium. For nearly half a
century ` Plasticine ' has been
used by modelling enthusiasts the
world over, and to them at least,
this material of 101 uses is indis-
pensable. Supplies are strictly
rationed so make your ` Plasticine '
last.

HARBUT T'S

Plasticine
---

Refuse substitutes. None other is genuine
"Plasticine."

B.A. thread screws, one gross useful
sizes. 2/6: ditto, nuts, 2'8 gr.: assorted
gross screws and nuts. 26: do. brass
washers. 1'6 gr.: fibre washers. 11 gr.:
assorted soldering tags. 2'- gr.; assorted
small eyelets and rivets. 1/3 gr. Large
stock of screws, etc. State wants.
Rubber -covered stranded copper wire,
1d., lid., 21d. yard. Tinned connecting
wire, 20ft. coil, 6d.; do. R.C. 10ft., 6d.
Good quality resin -cored solder. 3/611b.
reel. Finest quality stranded push -bark
wire, 12 yds. 2'3: twin bell wire, 12 yds.
213 : do. fiat rubber -covered, 3d. yd.
Cotton -covered copper instrument wire,

lb. reels, 18, 20, 22, 24g. 1/8: 26. 28g. 1/9:
34g.

including .36g. 2'3: 38,
43

ditto,
same°a g r2Irc- e:s ,

40g. 2. Silk -covered ditto, 2oz. reels.
24. 26. 28g. 1/6: 30, 32. 34, 36g. 114; 40,
42g. 2;-; 16g. D.S.C. 11b. 5'-. Laminated
bakelite panels, tin, thick. ein; x 4in.
113: 6in. x 6in. 1/9: Bin. x 6in. 2/3;
10in. x 6in. 2/9: 10in. x Bin. 3/6; 12in.
x Bin. 4/-. Highly polished Ebonite
panels, 3/161n. thick, sizes as above,
1/9, 2/9. 3/8. 4/6. 81-, 7/- respectively.
New " Lucerne " crystal detectors and
coils, see displayed advertisement:
Glass tube crystal detectors, complete,
2/-; reliable crystal with cats -whisker.
6d. Reconditioned headphones, com-
plete. 4,000 ohms, 12/6. All postage
extra. Trade enquiries invited.

POST RADIO SUPPLIES,
33, Bourne Gardens,

London, E.4

RATCHET & REVOLUTION
COUNTERS

Ask for
Leaflet No. 1814

Speed up to
6,000 r.p.m.

B. & F. CARTER
& Co. Ltd., Holton 5

MIDLAND INSTRUMENT CO.
Comprehensive range of Lewcos instrument
wires, eureka and nickel chrome res. wires.
Flexes and cables, electrical accessories,
sleeving, Empire tape, rubber grommets,
L.T. rectifiers. Avometers, Wee-Meggers.
Ohmmeters, speakers, chassis, dual -range
and s.w. coils, var. conds., counters, syn-
chronous motors, microphoneS. plugs and
lacks. etc., etc- Lists, ld. s.a.e. Trade
lists ld. s.a.e.
18, Harborne Park Road, Birmingham, 17

Tel. HAR-1708 or 2664.
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ELECTRADIX
FANS. 110 and 220 volt D.C. Table fans
with robust motor, I2in. blade and guard, -

new condition, 351- ; oscillating type, 451-.
A.C. 230 volt Table fans with 10in. blade
and guard, 451-.
SPARK COILS (ex G.P.O.), lin. to (in.
spark, from 6-12 volt accumulator, for
model control, 251-.
COIL ASSEMBLIES. Midget S.W. Coil

'assembly with trimmer on paxolin base,
316 ; fitted in can, 416. Medium and long
wave coil with circuit, 61- ; matched pair,
1016.
SWITCHES. Eight -way Lucas switchbox,
ex-R.A.F., 316 ; 6 -way, 3I-. G.P.O. lab.
switches, D.P. reversing, for model control
motors, etc., 716. Yaxley switches, I pole,
8 -way. 316: 3 pole, 3 -way, 316.
SEND -RECEIVE Hand Corns. All -metal
Field Hand Corns, for portable or fixed
stations. The famous No. 16 Govt. type,
used in field telephones mike and earpiece
with damaged finger switch. easily repaired,
716.
BUZZERS andBELLS. Tiny
Townsend High Note
Buzzer, the smallest
made, used by
Government on
waverneters, etc The "Townsend."
platinum contacts, 101-. Metal cased prac-
tice buzzers, tunable high note, 716.
Bakelite case buzzers, 316. Bells. -Large
A.C. mains bells, 6in. gong " Tangent,"
230 volts A.C., 421- each. Small A.C.
house bell with transformer, 1216. Bell
wire, twin, for indoor wiring, 100 yds., Ill-.

MORSE KEYS.
Keys on bakelite
bases, 51- each.
Wood bases,B.2,
916. American -
type British
made ' Speed "
Key, swan neck,
9(6.

CRYSTAL SETS. The Lesdix Bijou
crystal set in bakelite case, semi -perm.
detector, condenser tuning, 151, Head-
phones. 1216 pair, with cords.
MAKE YOUR OWN CRYSTAL SET
with our Crystal Set Assembly, comprising
.0005 mfd. variable condenser, paxolin
coil, 2.!in. x 31in., coil wire for winding.
Crystal detector, .001 fixed condenser and
4 terminals, 1016 complete.
CRYSTAL DETECTORS. Semi -perm.
perikon detectors, 216. Spare crystals, 116.
Catswhisker Detector, 216. Spare crystal,
II-. Multiple detector arm, choice of
6 catswhiskers, 116.

AERIALS. 7/22 copper aerial wire, 50ft.,
31- ; 100ft., 516: 30ft. indoor aerial wire,
on reel, II- ; 30ft. single spiral copper
indoor aerial, 119 ; twin with bakelite end -
piece and loop, 216. Egg and Shell insu-
lators, 3d. each. Lead-in Wire, rubber
covered, 31- dozen yards.

CONDENSERS VARI-
ABLE. Ultra short wave
variable air Condenser, 16

Trolitul insulation,
ball bearings, new, 51- ;

.0005 or .0003 mfd. solid
dielectric, 316 each ; .0005
differential, 316.

MAGNETS. Midget ALNI perm. steel
disc magnets, dia. with centre hole
3116in. dia., of tremendous magnetic force
unlimited uses, 316 each. Horse -shoe
permanent -steel magnets, various sizes,
from 316 each.
SUPERSEDERS. H.T. Battery Super-
seders for Radio Receivers. Six volts input,
110 volts 15 m.a. output, 12 volts input,
230 volts 30 m.a. output. Size is only 51 x
3! x 31in., beautifully made, model finish.
ball bearings, etc., and takes small current
from your accumulator. Latest model,
price £31151-.
A.C. SLOT HOUSE METERS for I.. -

coin, 200 volts, new Chamberlain &
Hookham, 10 amps., 751-.
AUTO TRANSFORMERS. 230 volts to
110 volts 50 cycles 80 watts. 251- ; 150 watts,
351- 300 watt.., 601- ; 350 watts, 651- ;

90011.000 watts, 171101,
TRANSFORMERS FOR RE -WIND
3kW. New type with stampings 41 x 6 x
'Pin., windings damaged by blitz. Can
be taken apart to make a number of smaller
units. Weight with damaged wire is
65 lbs. Limited number at 451-. carriage
extra. ) kW. Transformer for rewind,
351- ; 1501200 watt size, 301,
PARCELS. 71b. Parcel of
useful oddments for your junk
box, all clean and dismantled
from Government and other
apparatus, 716, post free.

Please include postage for mail orders.

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.8.

_Telephone MACauloy 2159-
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SPRINGS

ROBERT RILEY LTD.
MILKSTONE SPRING WORKS. ROCHDALE, LANCS.

'PHONE: ROCHDALE 2237-8. 'GRAMS " RILOSPRING.-

EST.
1821

ON ADMIRALTY, WAR OFFICE and AIR MINISTRY LISTS

101- MUST KNOW

MATHEMATICS
If you wish to make progress in any branch of engineering, you must know Mathe-
matics. Our specialised method of Home -Study Tuition is a proved success.
Hundreds of our students who imagined they could never master Maths have
progressed up to the Calculus, and thoroughly enjoyed learning.
Now is the time to increase your knowledge and efficiency, so that you
may face the future with courage and confidence.

* Post coupon for free
details of our Modern Courses
in Mathematics, Radio
Reception. Servicing, Trans-
mission, Radio Calculations
and Television.

Pell in IMICaled IttVitkp

ld . posiape.)

T. & C. RADIO COLLEGE,
It ORTH ROAD, PARKSTONE, DORSET.

Please send me free details of your Rome .Study
Mathen.atita and Radio.

...
Courses

II,

Name

Address

M. 27 j
1

yea% own LOOM 6-

* For full details of
- 1

she Modelcraft range
of 250 plans, plan- ' MODELCRAFT Ltd.books, etc : for all kinds of show and :

Ft
working models send 3d. and unstamped I 77 , pm Grosvenor Rd , London, S.W.I
addressed envelope to :-

There is double pleasure in
the Modelcra ft loom, the fun
of making it and of working
it. The planhook (2:6 direct or
from any stationer or games
and hobbies shop) describes
in exact detail how to make
the loom and also how to
devise new patterns working
from the basic principles of
all weaving.

CONSOLIDATED INDUSTRIAL RESEARCH
LABORATORIES, LTD.,

Technical Consultants and Analysts
FINE & PHOTOGRAPHIC

CHEMICALS
ANALYTICAL REAGENTS

LABORATORY GLASSWARE
Send Stamp for Lists

295, Regents Park Road, Finchley, London, N.3

AllIMME111151111k

PELMANISM
for

Courage and Clear -Thinking

The Grasshopper Mind

YOU
know the man with a

" Grasshopper Mind " as
well as you know yourself. His
mind nibbles at everything and
masters nothing.

At home in the evening he tunes
in the wireless -gets tired of it -
then glances through a magazine
-can't get interested. Finally,
unable to concentrate on anything,
he either goes to the pictures or
falls asleep in his chair. At the
office he always takes up the easiest
thing first, puts it down when it
gets hard, and starts something
else. Jumps from one thing to
another all the time.

There are thousands of these
people with "Grasshopper Minds"
in the world. In fact, they are the
very people who do the world's
most tiresome tasks -and get but
a pittance for their work. They
do the world's clerical work, and
the routine drudgery. Day after
day, year after year -endlessly -
they hang on to the jobs that are
smallest -salaried, longest-houred,
least interesting, and poorest-
futured !
What is Holding You Back ?

If you have a " Grasshopper
Mind " you know that this is true.
Even the blazing sun can't burn
a hole in a piece of tissue paper
unless its rays are focused and con-
centrated on one spot ! A mind
that balks at sticking to one thing
for more than a few minutes
surely cannot be depended upon
to get you anywhere in your
years of life !

Half fees for serving and ex -service F

members of His Majesty's Forces
(Apply for Services Enrolment Form)

The tragedy of it all is this ;
you know that you have within
you the intelligence, the earnest-
ness, and the ability that can take
you right to the high place you
want to reach in life ! What is
holding you back ? One scientific
fact. That is all. Because, as
Science says, you are using only
one -tenth of your real brain -power.
What Can You do About It ?

Here is the answer. Take up
Pelmanism now ! A course of
Pelmanism brings out the mind's
latent powers and develops them
to the highest point of efficiency.
It banishes such weaknesses and
defects as Mind Wandering, In-
feriority, and Indecision, and in
their place develops strong, posi-
tive, vital qualities such as °pd-..nusm, Concentration, and Reli-
ability, all qualities of the utmost
value in any walk of life.

The Pelman Course is fully
explained in " The Science of
Success." The Course is simple
and interesting and takes up very
little time. You can enrol on the
most convenient terms. The
book will be sent you, gratis and
post free, on application to -day to :

Pelman Institute,
iEvaut,hed ricer 40 y,itis)

130, Norfolk House, Wigmore St.,
London, W.1
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Great FREE Offer
to Metalworkers

Prepare now for post-war success and security by studying THE NEW PRACTICAL
METALWORKER-a three -volume work that teaches thoroughly every branch
of metalworking. You may examine it in your own horns FREE for seven days

by accepting this special Free Examination Offer.

THE NEW PRACTICAL

METALWORKER
A New and Up-to-date Textbook on
Modern Machine - Shop Practice

Editor: BERNARD E. JONES
Assistant Editor: JOHN ST. DENYS REED

Written by Engineering Experts
Three Volumes. Over 2,300 illustrations

MODERN industrial conditions demand that the
worker, if he is to progress, must be well informed,
and the information contained in " The New

Practical Metalworker " will assist the metalworker
to make that progress. There is no major process known
to the modern metalworker and no important tool that
is not adequately described in this new work ; its
functions, uses, and purposes in every branch of engin-
eering, from the foundry to the finished work.

It Is a workman's book, thoroughly workmanlike in
its treatment of metalworking. The thousands of
illustrations show in a way no words could ever express
the methods and operations; stage by stage.

" The New Practical Metalworker " treats fully and
efficiently all the latest and most modern developments
of workshop practice. It includes all the remarkable
developments of machine -shop tools, mpchinery and
practice of recent years.

Progressive workers, craftsmen and practical mechanics
of all grades will realize that this up-to-date work,
written by expert engineers, working specialists and
leading mechanics, is the finest and most comprehensive
handbook of machine -shop practice ever issued.

....11V1110.1F-11&411,11116.41,WkIir,

ALL YOU WANT
TO KNOW
ABOUT :

Metalworking Toots
Metalworking Equipment
Metals. Alloys
Casting. Forging
Fitting and Erecting
Boiler Work
Modern Lathes
Milling. Planing
Precision Grinding
Screw Cutting
Gear Cutting
Jigs and Fixtures
Gauge and Template

Making
Presswork in Sheet Metal
Polishing and Finishing
Electro-plating
Soldering. Brazing
Welding. Pipework
Hardening. Tempering
Electrical Equipment
Workshop Calculations
Mechanical Drawing,etc.

111116.0,1.16-11,1.11,AMS

Don't Miss This Splendid
Opportunity. Send To -day
Just sign and post the form below and on
acceptance we will send you these three volumes,
carriage paid, to examine for one week, tree. You
may either return them to us within 8 days
to end the matter, or you may keep them on the very
easy terms outlined.

" PRACTICAL MECHANICS " FREE EXAMINATION FORM

To the WAVERLEY BOOK CO., LIMITED,
96 and 97, Farringdon Street, LONDON, E.C.4.

Please send me, carriage paid, for sven days' FREE examination, "THE NEW
PRACTICAL METALWORKER," complete in three volumes. It is understood
that I may return the work on the eighth day after I receive it, and that there the
matter ends. If I keep the books I will send you on the eighth day a First Payment
of 10s. and, beginning 30 days after, four further consecutive monthly payments
of 10s. each, thus completing the purchase price. -

(Price for Cash on the eighth day, £2 Ts. Od.)

Name

Address

Occupation
State if

Householder

Parent's Signature
required if under 21 Date
P. Mech. 9 PLEASE FILL IN ALL PARTICULARS ASKED

The Facts

Film Shortage

Photographic
dealers

often

`No Films'

have to say

b
they are

because

only

ction of

their pre-war
supply.

We are
receiving

a fra

sorry,
but we cannot

let them

have
more

because
of labour

d the obligation

shortage
an

to export
part of our output.

Better
times

are coming

however,
and Ilford Selo Films'

eilbodyingix years,
the scientific

advances
of s

in full supply.

Will then
be

FILMS
LO

APEX
`SUPER LITE'

CELLULOID
PUMP
15" 4/ -

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction

The World Famous

BAILEY'S
`SUPER'

PUMP 15" 4/ -
Steel Lined

Celluloid Covered

Lining is solid drawn
cartridge fashion,
the end being solid
with the barrel.
Can notwarp nor leak

LASTWEL (Celluloid) 15" 4/ -

APEX
PRODUCTS

Are in use in every Country in the
world.

They are known and appreciated
for their reliability ; long service and
efficiency in their job of inflating tyres.

Labour and materials are still very
much restricted ; consequently supplies
of pumps are scarce ! If you are lucky
in owning an Apex Pump, treasure it.

MADE BY

APEX INFLATOR Co. Ltd.
ALDRIDGE ROAD, PERRY BARR,

BIRMINGHAM 22B.
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Comments of the Month

All letters should be addressed to
the Editor, "THE CYCLIST,"
Qeorge Newnes, Ltd., Tower House,
Southampton Street, Strand, London,

W.C.2.
Phone : Temple Bar 4363

Telegrams : Newnes, Rand. London

Road Traffic Signs
THE report of the departmental committee

on traffic signs which was appointed
in 1944, has recently been published.

From it we learn that the Minister supports
the conclusions which have been reached on
the general principles to be followed in the
erection of traffic signs, and hopes that all
highway authorities will have regard to them
when preparing schemes for the signposting
of their areas. If the conclusions are sound,
why hope ? Why not compel highway
authorities to adopt the suggestions made ?
The committee was appointed in 1943 by
Lord Leathers, then Minister of Transport.
It was under the chairmanship of Sir Frederick
Cook, and it included nominees of associations
representing road hauliers, commercial vehicle
drivers, motorists, cyclists, pedestrians,
representatives of Ggvernment departments,
the police, and highway authority engineers.

The report lays down the general principles
on which the committee considers a satis-
factory system of traffic signs should bz
based. In essentials it accepts the existing
system as developed from the report of a
previous committee in 1933, but many
recommendations are made for modifications
and improvements which the experience of
the intervening years has shown to be desirable.

Uniformity of Practice
THE committee attaches great importance

to uniformity of practice throughout the
country, and points out that departures from
the standard system only result in a general
depreciation of the value of that system. It
recommends the immediate removal of the
many unauthorised signs which still exist on
highways to the confusion of the road user.

After reviewing the existing authorised
signs, the report deals with such questions
as the use of colour on signs, the lighting of
signs at night, the use of reflecting lenses on
signs and in road studs, the layout of white
lines on the carriageway, the use of traffic
signals to achieve more orderly, and therefore
safer, traffic conditions, and the display of
street names and street numbers.

With one dissentient the committee
recommends the continued use of through
direction signs based on the use of route
numbers. It considers that any difficulties
which may have arisen are not inherent in
the system, but are due to the fact that the
system has not hitherto been adequately
explained to the ordinary road user. Wider
publicity about the system and its use is
therefore recommended.

In a circular letter issued to all highway
authorities, the Minister commends the
report to their attention, and states that he
supports the committee's conclusions on the
general principles which should be followed.
He has, however, reserved for further
consideration his decision on a recommenda-
tion that the beacons at pedestrian crossing
places should be internally illuminated, and
on a recommendation that the marking of
three traffic lanes on two-way carriageways

of approximately Soft. width should be
discontinued.

The report deprecates the tendency to
draw attention to danger points by the
erection of signs or symbols of a non-standard
or exaggerated character. Road users have
become so accustomed to danger signs erected
3o or more years ago drawing attention to
spots which are no longer dangerous that there
has been a tendency to ignore those signs
relating to real danger points.

Unauthorised Traffic Signs

UNAUTHORISED traffic signs on or near
highways should be removed. Signs

should not be erected on or near the highway
for the purpose of indicating to road users
the proximity of entrances to works or other
premises butting on the highway.

The C.T.C. has the authority to erect signs
marking dangerous hills. Many of these
signs no longer apply ; perhaps the C.T.C.
will see that they are removed. In general,
we deprecate signs erected by particular
organisations, largely for publicity purposes,
and which have no power in law. The
signposting of roads and the erection of
other signs should be the responsibility of
the Ministry of Transport only. In this
respect may we inform our readers that it is
not an offence to disobey signs erected by
A.A. or other organisations-such as " Keep
Left " signs.

The committee, whilst endorsing the main
principles contained in the 1933 report,
have recommended many additions and
amendments to existing signs, for example,
the triangle in Slow and Halt signs should
be inverted. In general, signs should be
black on a white ground and this includes
route identification signs for class 2 roads.
A new type of No -Entry sign is recom-
mended and if used must be erected on
each side of the road. On open roads
warning and informative signs should normally
be placed not less than 15o yards in advance
of the places to which they apply. At fords
on public roads, depth gauges should be
provided. Why not embark upon a plan of
getting rid of the fords altogether by means of
over -bridges ? Movable " No waiting this
side to -day " signs are to be used when
applicable.

One paragraph of the report recommends
that the marking of three traffic lanes should
be discontinued, but the Minister of Transport
states that no action should be taken on the
recommendation as it is receiving further
consideration. Why appoint a committee to
consider these things if the Ministry is
" further to consider them." Similarly,
the Minister has reserved for further con-
sideration the question of the illumination
of beacons at pedestrian crossing places.
As the public does not use these crossings to
any considerable extent and they have quite
failed in the experimental purpose for which
they were erected, we suggest that these

By F. J. C.

monuments to a past Minister should be
abolished.

There are far too many signs which defeat
their object in that they cannot be read in
the time of passing. They also distract the
attention, and are likely, therefore, to cause
accidents instead of preventing them.
Advertising signs, whether by commercial
interests or associations, concerned with
road users, should be made quite illegal.

The B.L.R.C. Position

NOTWITHSTANDING the attitude of
the U.C.I. in refusing to allow the

B.L.R.C. to put their case at its recent meet-
ing, and notwithstanding the ill-informed
criticism of Mr. G. H. Strauss, the B.L.R.C.
continues to grow, even in spite of the opposi-
tion of two national bodies supported by their
dutiful and uneasy chambermaid, a third
national body so-called. There is nothing like
adversity in driving sympathy over to the vic-
tim. Fortunately many clubs,as a result of our
leaders, the only source from which they
obtain the facts concerning this controversy,
have recognised who is the nigger in the wood
pile. The attitude of the Irish Club, a national
body, in joining hands with the B.L.R.C. is
indicative of the feeling in club circles against
the handful of people who have assumed
proprietorial rights over the sport and the
pastime. It is said that many of these old
men are useful as reference books, but they
are reference books which have never been
revised or brought up to date. Some of
them, indeed, are specialists in stabbing in
the back.

Bidlake Memorial Trust

MR. S. M. VANHEEM tells me that the
committee has not made any award for

1945 in connection with the Bidlake Memorial
Trust. Considering the flimsiest pretexts
on which this award has been made in past
years, could not the committee have found
someone that has done something worthy of
it ? Surely there is a new split pin on the
market ?

N.C.U. National Championships, 1946
THE following are the National Champion-

ship allocations for 1946:

Champion-
ship

1,00o yards

25 miles

Promoter Venue I Date

Poly. C.C. Herne Hill .22nd June,
Track 1946.

Derby Cen- Derby Muni- 29th June,
tre N.C.U. cipal Track 1946.

5o milt, Kentish Whs. Herne Hill
Tandem C.C. Track -

Paced and t
mile Tan-
dem Champ.

I mile Gras,: .Bristol Police Bristol

5 miles Grass 011erton Ath. 011erton,
Sports Club Notts.

15th June,
. 1946.

6th July,
5946.

loth or 27th
July.

- -
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Safety First !
CYCLE -RACKS fitted with locking devices have

been installed at certain car -parks in Peter-
borough, and it is hoped that this will result in a
considerable reduction in the number of cycle thefts
in the city.

Manager Retires
m. R. A. SKEELS, of Dogsthorpe. Road, Peterborough,

has retired after nearly73t years as manager for
Messrs. Currys, Ltd., Bridge Street, Peterborough.
He opened the firm's first shop in Peterborough in 5915,
and for a number of years was also district manager
until ill -health compelled him to give it up. He is
succeeded at Peterborough by Mr. G. Prince, previously
manager of the Wisbech (Cambs.) branch, and recently
released from the Forces.

Kettering Amateur C.C.
STEPS are being taken to revive the Kettering

Amateur Cycling Club, and a general meeting of
local enthusiasts is to be held as soon as the necessary
arrangements can be made.

Strong Arm of the Law !
TWO magistrates, the assistant clerk, a warrant

officer, police -inspector, station sergeant, and two
constables got together at Sutton (Lines) Juvenile Court
just because a 14 -year -old boy had committed the crime
of cycling without lights.

.

Club Prize giving
MR. BERT JAMES, one of the country's leading

cyclists, presented the prizes at the 22nd Annual
Dinner and Prize Distribution of the Grantham Road
Club. 'The club has a membership of over 9c) and is
the largest in Lincolnshire.

" Old-timers"
THE Bedfordshire Road Cycling Club has formed

an " old-timer's " section, which comprises older
cyclists who are willing to pass on the benefit of their
experience to new riders.

St. Ives Club Revived
THE St. Ives and District Wheelers' Cycling Club

has been revived at St. Ives, Hunts. For the
present, as membership is small, inter -club runs
will be made in conjunction with the nearby St. Neots
Cycling Club.

School's Safety Drive

BICYCLE
wardens have been appointed at

Doddington Road Grammar School, Welling-
borough, Northants, to make daily inspections of
scholars' bicycles to check their running condition.
'This idea has been adopted as part of the school's
Safety Drive.

Veteran Passes On
AN Essex farm labourer, who has just died at the

age of 87, had been riding the same bicycle for
6o years. It was by no means worn out when its
owner died.

Landslide at Shivering Mountain

"A LANDSLIDE, said to be the worst since 5929,
has seriously damaged the Mam Tor road at

the foot of the Shivering Mountain at Castleton.
For a distance of over a mile the road surface was
cracked and made uneven.

Club's Fourth
Anniversary

THE Eleanor Road Club,
which was formed during

the war, and made consider-
able progress in spite of war-
time difficulties, has celebrated
its fourth anniversary. The
club was formed in February,
5942, and last season its
members won 55 open team
events. The Mayor and
Mayoress of Northampton were
among the guests at a dinner
held to mark the anniversary.

Police Training for
Children

THE police of Loughborough,
Leics, are training the

local children in road sense by
giving them rides in the patrol
cars and staging narrow escapes.
At every incident the children
are given a running com-
mentary, and they receive a
short lecture at the end of the
trip. An unfortunate dummy
jay -walker has many narrow
escapes and eventually meets
with a sudden death.

Cycling Padre
THE Rev. C. A. Roach,

who is just back in this
country after six years in Baghdad and who was
at one time at Boston (Lines) Parish Church, was
well known to many Service men stationed in the
Baghdad district as the clergyman who always cycled

The
" LA -a -Bike "
in the locked
and inoperative

positions.

when the rest of the European colony went by car.
The Rev. Roach's parish covered about a thousand
miles and as far as possible he made his visits on his
specially built cycle, an
improvement of his six -
speed gear model upon
which, some years ago, he
cycled to a spot over 300
miles north of the Arctic
Circle and then rode across
Europe to Constantinople.

British League of
Racing Cyclists

THE Ordinary Meetingof the National
Executive Council of the
B.L.R.C. was held on
Sunday, 3rd March, 1946,
at Holborn Hall, London.

Chief item on the Agenda
was a report by the Hon.
Secretary upon his recent
visit to Brussels in con-
nection with the first
post-war Congress of the
Union Cycliste Inter-
nationale. J. Kain reported
that through the medium
of Miss Peggy Taylor, who
acted as his secretary -
interpreter during the week
spent in Brussels, he was
able to obtain first-hand
knowledge of Continental
reaction to B.L.R.C.
activities, by contacting
the many influential Belgian
and French journalists
attending Congress, sports
promoters, riders, officials
of the Ligue Velocepidique

Beige, the executive and delegates of the U.C.I.
and the principal Belgian newspaper editors. The
result of this miniature " Gallup " poll provided
conclusive evidence that the Continent is solidly behind
the B.L.R.C., and the unofficial opinion of those
members of the Executive and delegates of the U.C.I.
who were approached is that the U.C.I. would welcome
any formula whereby the League could be recognised.

Two leading members of the U.C.I. Executive tried
hard to persuade the N.C.U. delegates to come to some
sort of " gentleman's agreement " whereby League
and Continental riders could exchange visits without
fear of the N.C.U. continuing its present stubborn
policy of demanding the suspension of the Continental
riders involved, but the N.C.U. officials refused
concessions of any sort. During the whole week in
which Congress met, all leading Belgian and Flemish
newspapers expressed open and candid hostility to
N.C.U. methods. A further significant incident
recorded by the League Secretary was the hearty and
friendly welcome extended to the League delegates by
leading officials of the Belgian 'National Cycling
Organisation, the Ligue Velocepidique Beige, whereby
Miss Taylor and J. Kain were given a complete and
exhaustive insight into the amazingly efficient method
by which this organisation is run.

Ealing Cycling Club
THE zoth A.G.M. of the Ealing Cycling Club held

recently was marked by the determination of all
present to make the approaching twenty-first year the
most successful yet.

During the war years, the fighting spirit of the
" Ealing " was notably exemplified during the early
Dunkirk days, when its bold policy did so much to
keep cycling sport alive during that testing period,
this being particularly evidenced by the leading part
the club played in fostering the " West London
Combine," whereby many depleted West London clubs
were able to carry out programmes that would
otherwise have been impossible.

The part the club priyed in taking over the " Bath
Road too " in 1940, at ten days' notice, after that

" Lok-a-Bike" Lock
THE " Lois -a -Bike " device, which dispenses with

the inconvenient lock and chain, locks both
cycle and pump. It is simple in design, as shown in
the accompanying illustration, and is made for ladies'
and gent's models. The " Lok-a-Bike," which is
finished in black enamel, can be fitted in a few minutes
and is easily operated either by day or night, using a
standard padlock. The retail price is 5s. 6d., and the
manufacturers are Howard Clayton -Wright, of
Tiddington Road, Stratford -on -Avon.

famous club had abandoned its famous road racing
classic, will long be remembered.

It was in x943 that the club joined up Dennis
Jaggard, who has been club champion each year since,
and whose club record for the 25, 5o, and zoo miles
aggregate is still unbeaten. His great ride in the
now famous Brighton to Glasgow Five Day Road Race,
finishing third to the French crack. Robert Batot,
placed him as the best Londoner in the race.

With peace conditions returning, the racing section
should do well in the coming year, led by such sterling
riders as Jaggard, " Pip " Burston, Busby, Stone,
Chick, Ferrari, to name a few.

The Hon. Treasurer reported a small loss on the:
year, mainly due to the financial aid given to Junior'
riders towards travelling expenses when racing in
distant events.

The Captain reported an average attendance of
twelve per run during. 1945.

The Fervour

FIGHTING COCKS
INN.

55 Albanc.
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Around the Wheelworld
Tribute to Macmillan

THERE will be a pilgrimage,on Sunday,
May 19th to the smithy at Courthill,

near Dumfries, the home of Kirkpatrick
Macmillan who produced the first rear
driven bicycle in 1839. Hundreds of cyclists
from England are expected to pay their
tribute to this pioneer.

A tablet to the memory of the inventor
will he unveiled by Sir Harold Bowden,
Bart., president of the National Committee on
Cycling on which most organised cyclists of
Great Britain are represented. The ceremony
was postponed from 1939, the centenary year,
when the war broke out.

The world's first bicycle was made by
Macmillan when he was 26 years old. A
man brought to his smithy a hobby horse,
pushed along like a scooter with the feet on
the ground. Pat made a copy and built
from it a new machine driven by pedals, an
idea he is believed to have got from a crank
and pedal device he invented to lighten his
father's work at the grindstone.

The rear wheel of the first bicycle was
bigger than the front wheel and the frame
carried the carved head of a horse. The
machine was got going by pushing it off
with the feet, for which purpose the rider
wore spiked boots such as a speedway rider
does to -day.

In connection with this J. Miller of
Dagenham writes :

I see it is the intention of the National
Committee on Cycling to unveil a tablet to
the memory of Kirkpatrick Macmillan, the
village blacksmith of Courthill, Dumfrieshire,
the man who first propelled a two -wheeled
vehicle with his feet off the ground.

How many people really realise how much
the world is indebted to Macmillan ? It was
his invention which made the pneumatic tyre
possible and between them they led to the
motor -car, motor -cycle and the developments
of all road and air transport.

Is this tablet on the blacksmith's shop
where Pat Macmillan made the first
bicycle enough to commemorate a man
whose invention has played so great a part
in the development of convenience and
comfort for modern travellers ?

Could the cyclists not request the co-opera-
tion of the motorists, the motor cyclists and
our flying men to secure the smithy at
Courthill and have it preserved for future
generations on the pattern of Burns' Cottage."

S.R.R.A. Victory Dinner
THE Southern Roads Records Association

held its first dinner since 1939 at the
New Inn, Westminster Bridge Road, on
February 28th. It was a Victory celebration
dinner and about a hundred members and
guests were present under the chairmanship
of the president of the association, Mr. J.
Dudley Daymond. This dinner undoubtedly
spanned the war years and linked the present
with those glorious days of 1939 when record
breakers were active on the southern roads.
The toast of the S.R.R.A. was in the hands
of Mr. S. M. Vanheems who paid tribute
to the early work of the association and
response came from the retiring secretary,
Mr. Arthur Whinnett, who in reviewing the
work of the association stated that he had to
give up the pleasurable task for reasons of
health.

The new secretary, Mr. Percy A. Huggett,
proposed the toast of the record breakers and
the responses came from those two famous
record breakers George 011ey and E. V. Mills.
The toast of the chairman was proposed by
Mr. C. F. Davey. Excellent entertainment

By ICARUS

by Frank Norman, Tid, Richard Hamer and
George Smart interspersed the speeches. The
chairman welcomed members of his first
club-The Raleigh C.C.

Ideal Bicycle Winner
THE Ideal Bicycle Contest run in conjunc-

tion with Claud Butler's Victory " Do "
at the Seymour Hall, in which the entrants
had to submit a specification for an ideal
bicycle was won by J. S. Cross, of Richmond,
who receives a C.B. bicycle built to his
winning specification.

R.T.T.C. 1946 Handbook
COPIES of the R.T.T.C. Handbook for

1946 are now ready and copies may be
obtained for - post free. Orders from
clubs and district council secretaries should
be sent to S. Amey, " Wynfrith," Inwood
Avenue, Old Cotilsdon, Surrey.

B.L.R.C. News
AMEETING of the National Executive

Committee of the B.L.R.C. recently
decided to model the League on the lines of
the Belgian League which was founded in
1882 and has a membership of 25,000. One
rule of the Belgian League is that when
entering every member must be prepared to
pass a medical examination.

It was also decided that a parliamentary
fighting committee should he formed to deal
with local M.P.s and to arrange for deputations
to be sent to the M.O.T. and the Home
Office if necessary.

A new section has been formed in Scotland.
In all, seven new clubs have become affiliated
to the League, two in Scotland, two in
London and three in Yorkshire.

Week of Cycle Racing
IN connection with the official " Victory "

celebrations, the London Section of the
British League of Racing Cyclists is planning
to put on a week of cycle racing.

The week will commence on June 9th to
June 16th. Events so far planned include
June loth, the Isle of Wight Road Race,
organised by the Southern Section. An
evening meeting on Thursday, the 13th, at
Paddington, and on Saturday, the 15th, there
will be a road circuit race at Finsbury Park.
The week closes with the Ealing " 50 " time
trial on Sunday, June 16th.

An Irish team will also be competing
throughout the week.

Unity of Adversity
AN immediate result of the refusal by the

recent U.C.I. Congress held in Brussels,
February 9th, to deal with the claims for
recognition lodged by the National Cycling
Association of Ireland, the Australian
Cycling Association, and the British League
of Racing Cyclists (the N.C.U. claims that
these are " domestic " affairs of the English
body only), has been to bring these three
" dissident ' bodies into closer relationship,
evidenced by the receipt of an air mail letter
dated February 12th, from the Australian
Cycling Association, by the Hon. Secretary
of the B.L.R.C., confirming the participation
of Australian riders in the second Brighton -
Glasgow six -day cycle road race, fixed for
July 29th to August 3rd next. Also, on
February 17th in Dublin, Congress of the
National Cycling Association of Ireland
unanimously ratified the provisional agreement
made by their Executive Council to join
forces with the B.L.R.C.

The first result of this action will be to see
Irish cyclists competing outside their own
country in International competition for the

first time since 1934, when the U.C.I. upheld
the N.C.U. claim to control Northern Ireland,
thus depriving the Free State of its ten -year -
old International status.

A feature of this first Irish visit will be the
staging of two International contests on the
same day, Easter Saturday. One will he at
Paddington track, where the Irish cracks will
meet the B.L.R.C. English champions, with
the other taking place at the famous Hampden
Park, Glasgow, where another crack team will
meet the Scottish champions in a special
programme that will precede the meeting
of the Scottish Football Cup Finalists in the
final tie.

We now have the intriguing situation of a
" split," originally confined to road racing,
now developing into a direct challenge to
the N.C.U. in its own, so far, exclusive
prerogative, i.e., track racing.

The N.C.U. certainly invited the proverbial
" elephant " into its parlour when they
decided to interfere with the activities of
road men after fifty-five years of neglect.

In addition to the track events, the champion
Irish road men will also be entered for the
classic Dover to London race on Easter
Monday.

In connection with this eventful occasion,
a re -union of all Irish sportsmen living in
London is being arranged, and particulars
will be issued later.

B.L.R.C. National Championships
THE following national championships will

be run during 1946:
June 2nd-Ladies Road Race Champion-

ship. Approx. 25 to 3o miles. Organised
by the North Eastern Section.

July 7th-Junior Road Race Championship.
Organised by the Southern Section.

August 18th-British Road Race Champion-
ship. Organised by Scottish Section.

September 8th-Time Trial Championship.
Senior, Ladies, and Juniors. Organised by
London Section.

September 22nd-Team Time Trial
Championship. Organised by the North
Western Section.

October 6th-Hill Climbing Championship.
Organised by the Yorkshire Section.

Brighton to Glasgow Road Race, July
29th -August 3rd. In six stages.

Brighton : London - Wolverhampton -
Bradford - Newcastle - Edinburgh - Glasgow.

" Contact Corner " Party
THE Contact Corner Jamboree organised

by Miss Audrey Allis will be held at
the Porchester Hall, Bayswater, on Saturday,
April 6th. Sir Edmund and Lady Crane are
expected to be present. Reception is at
6.3o p.m.

N.C.U. News
THE N.C.U. Emergency Committee held

its last business meeting on February
16th and 17th, 1946. This was the 46th
meeting of the committee since its first
meeting on October 2nd, 1939.

The four original members of the committee,
i.e., " Dick " Taylor (chairman), Messrs.
A. E. Taylor, H. E. Miles and A. P.
Chamberlin were present, and those who
joined it later, i.e., Messrs. E. J. Southcott,
A. J. Spurgin, M. P. McCormack, F. Biddulph,
J. F. Ditchman and E. Anderson, also
attended.

On the Saturday evening, the chairman
entertained the committee to dinner at the
Ambassador's Hotel, and a pleasant evening
was enjoyed by all, which was devoted almost
entirely to reminiscences of the strenuous
war years.
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What Prospect ?
T STILL hold to my view that the immediate coming
A years will be cycling years. We are beginning to
see daylight in the matter of living costs, wages, and
taxes, and the people who cannot understand we shall
be poorer-but I hope neither less happy nor less
pleasant-surely have their heads in the sand. Motoring
is going to be expensive, even supposing the P.T. on
the private vehicle were cancelled, and the average
citizen will not be able to afford it out of the average
salary. No doubt some people will have part of the
expense met by a business subsidy, but generally
speaking the great expansion in the use of the private
car so long prophesied will not take place in the near
future. Possibly the car will be used in this country
in a similar manner to its use in Sweden, which is for
long journeys, but not for the daily travel of purely
personal convenience. The business man in Sweden
uses a bicycle for short travel ; it is a national habit, and
is the reason why there are some three million cyclists
in a country whose population approximates that of
Greater London. Now, I do not offer this opinion
because I am a confirmed cyclist, but rather for the
reason that I try to be a realist, understanding that
travel means depend on wages, and the latter, even at
their enhanced level, are not really commensurate in
purchasing power with the averages of 1939. The real
reason for this is taxation, and I do not see any possibility
of a return to pre-war imports for many years. I know
this view of the travel position is not a popular one
among many people, but I think it is a very true one and
needs stating. I ant sorry about it because any form
of purchase restriction is bad for the long term view
of trade, and besides I have full faith in my own happy
method of roaming to know the ganie and pastime of
cycling will extend and prosper in any case.

My Satisfaction
IF' as I surmise, there will be more cyclists than ever

on the roads of Gt. Britain, I am sure that my
compatriots in the pastime will also be a healthier
community, snd, I hope, a happier one. Now, I'm a
utility rider as well as a pleasure and touring cyclist ;
indeed, my daily work joumeys count up to more miles
than my leisure cycling. Yet-and this I say without
equivocation-I get more kindly joy and fun from my
daily journeys than I think would be possible if -I

adopted any other form of travel; and, of course, I
know well enough they keep me fit and very much alive.
If I can gather such interest from my simple form of
movement at the age of over sixty, why cannot other
and much younger folk ? I think the answer is fashion ;
people get the idea that cycling is a trifle infra dig.-
you only indulge in it as a last resort ; it is a trifle
better than walking, but not much. In other words both
young and old have been spoilt, things- have been made
too easy for them, and they have lost the habit of self-
reliance in the matter of movement from place to place.
Now, I want to encourage the truth that activity was an
intended ingredient in the make-up of the average
human, a way to fitness and happiness and a fuller life
of variety. Walking is the natural means, and cycling
is the mechanical aid to swifter and easier walking, with
the body weight carried, yet all the muscles thereof
comfortably at work. Therefore, in my view cycling-
which can and should be the embodiment of grace-is
a far finer thing to undertake than any form of power
movement, for it is so natural, so convenient, and so
low in cost. These truths need far greater expression
than they are now getting, for if cycling can give ordinary
people half the happiness it has presented to me, then
millions of non -cyclists are missing a very simple and
'cheap means of giving to existence a variety and a
healthiness no other form of travel can approach.

Giving a Wrong Impression
;TO some extent I think the modern fashion of

A " dancing " on the pedals whenever foot pressure
becomes necessary (a fashion borrowed from Continental
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racing), so commonly
practised by many of the
younger riders, is not con-
ducive to cancelling out that
mistaken notion that
" cycling is hard work." I
am an old-and probably
old-fashioned-rider, and I
am bound to confess this
exercise of the dobbing
horse gives me the impres-
sion that the ordinary rider
who practises it is making
hard work of the passage.
Racing men tell me it does
assist in maintaining speed
on hills when the perform-
ance is correctly synchro-
nised with the other
muscular efforts, but they
admit quite frankly enough
that most riders under
normal travel have much to
learn about this gymnastic,
and in any case it is quite
unnecessary in maintaining
touring speeds for the rider
to add any abnormal body
movement to the action of
peddling. That is my own
view, and I deplore the
growth of this action among
the newer generation
because. it detracts much
from the grace of cycling
without adding anything to
its ease, and it certainly
makes the non -cyclist think
a man is talking nonsense
when he affirms riding is

just a short matter of getting fit in order to enjoy
the comfort and ease of movement under one's own
power. Indeed, the point has been put to me on
numerous occasions by my motoring friends, and it
needs full faith in one's convictions to persuade them
the game is as good as I contend. I remember
one of the first of our racing boys to practise this
dancing business was the late H. H. Gaylor of
happy memory, and those of us who saw him win an
Anfield " too " in under five hours nearly thirty years
ago prophesied at half distance that he would never
stay the course. He did, and proved us wrong ; but
Gaylor was the expert, and the racing lads who have
followed him are experts, trained to synchronise effort
and use every ounce of energy -at a given moment and
under arduous conditions ; but you and I are not in
that category, and methinks ought not to encourage a
habit which does not improve the grace, style or ease
of the ordinary rider.

Our New Roads
THE Trunk Roads Bill is before Parliament, and, on

the face of it, seems to be an early instalment of
the motor road architecture which is bound to come in
the not distant future. If the new Bill is passed without
serious amendments, some 8,000 miles of highway will
go under the direct control of the M.O.T., and these
roads will be converted into one-way traffic arteries,
complete with separate footpaths and cycle paths.
That seems to be the scheme in the minds of the M.O.T.
officials, and the objection of official cycling to the latter
part of the programme on the sound grounds that we
shall lose our ancient road
rights has not at the moment
been debated. It would
almost seem as if the new
Labour Parliament is as
purely motor -minded as the
Tories, judging by the
second reading acceptance
of the provisions indicated
by the Bill. We shall see
what happens when the
measure reaches the corn -
mittee stage ; but in the
meantime I presume our
defence officials will con-
centrate their energy and
arguments on the objection
we harbour regarding cycle
paths, and particularly the
certainty of the desire in
official quarters to make
their use compulsory. Let
us, however, be realistic in
these matters and not merely
destructive critics, which I
am afraid is too often the
advocacy of the hot -heads.
Accommodation must be
found for the increasing
traffic, which the M.O.T.
actuaries judge will be
twelve million cars on the
road in less than twenty
years. Our point on cycle
paths should surely be an
acceptance of the short term
necessity of existing road
improvements, but the long
term insistence that only
motorways will solve the
problem for motorists and
other road titers. If that
notion finds any reasonable
acceptance, then surely the
space occupied by cycle
paths in the scheme of
immediate road improve-

ments would be more valuable to all concerned if it
were thrown into the one-way traffic channels.

Other Snags
'THAT, however, will not solve the difficulty of the'T

sporting cyclist. The choice of routes for time
trialling has been severely restricted during the last
twenty years. With 8,00o miles of trunk roads converted
to one-way channels, the restriction will be greater still.
I have seen so many old courses disappear, owing to the
erection of traffic lights and halts, that further imposi-
tions on 8,000 miles of highway will be difficult to
overcome. Yet a Government seeking accommodation
for a certain increase of traffic is little likely to accept
a condition that will present to- sporting riders an
easy way out of their difficulties. Our grounds for
protest must be sounder than that and far more con-
structive. The two-way traffic lines have been generally
accepted and even applauded, so I do not see how we
can combat this widely suggested change on our trunk
roads. Our hope and endeavour surely must be to
concentrate on the lines suggested : that if motorways
are in the offing and in the minds of the Ministry, it
seems futile to go to the expense of cycle paths and
narrow the carriageway on the short term policy for
existing roads. The pity is that cyclists are lacking
organisation in any decent relationship to their numbers.
Most of them don't care, and will only become critical
when and if they lose their road rights by surrendering
that ancient freedom to the community that has no
use for bicycles or their riders. That, unfortunately, if
a fact ; ten million riders could call a merry tune is
they would but organise. As it is the fight to retain
their present freedom must be undertaken by the few,
backed, let us hope, by the, industry, to whom changes
in road usage must mean so much.

This Cycling
'TIIERE are some lovely winter days-hours when the

inside man misses the beauty, and often the
majesty, of Nature. The value of cycling as a pastime,
particularly to folk with an eye for loveliness, cannot
be exaggerated, and the wonder to me is that so
comparatively few people seem to be aware of it.
I' went out after heavy rain one Sunday morning with
several companions. The air was cool, but, as so
often happens following storm, calm, with a grey sky
and little wind. The brooks were babbling and the
last of the leaves on the road verges were losing their
colour, but against the clear sky the naked outline of
the trees was beautiful, and hard on noon a shadowy
sun dropped a soft light into the little valleys along
and over which we sped to a small farm on the edge of
the hills, where a roaring fire made our frugal lunch into
a feast. It was a beautiful ride of nearly thirty miles
under the woods and by the rich lawns of winter
wheat intersected with plough and the vivid green '*1
remaining patches of kale. In the early afternoon I
made tracks for home along the main road to keep a
tea appointment with my people, and for the latter
half of the journey I passed through a countryside
burnished with the fires of sunset, when every fringe
of trees was mightily scribbled on the horizon. You
cannot tell the joy of these things-a beautiful sunset,
it just happens to you as if its splendour was for your
private enjoyment, and, indeed, that's how I like to
think of it. Such exhibitions are common enough,
or we should make a fearful fuss of them ; but it is the

1
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cyclist of quiet discernment who
cares, and, per -adventure, praises
the vehicle that has helped to teach
him the meaning of beauty.
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"After what I saw 'out there'
no other tyre will really satisfy me now"

BESTOD BETTER 0 0 0 W
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Tyres, clothing, sports goods, footwear, general rubber goods =in I terally hundreds of ways the
DunlOp organisatiOn in specialised factories is working to replenish the nation's depleted stocks

DUNLOP
BACKS BRITAIN'S RECOVERY

Service
After years of faithful service in the
blackout, it is not surprising if even a
Philidyne set needs an overhaul. Should

this apply to your set, send it in now
and let us overhaul it for you. Post to
the Service Department, Philips Lamps

Ltd., Waddon Factory Estate, Waddon,

Croydon, Surrey.

PHILIPS

PHILIDYNE
CYCLE DYNAMO LIGHTING SETS

PHILIPS LAMPS LTD., CENTURY HOUSE. SHAFTESBURY AVENUE. LONDON, W.C.2 (4c)
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County Pride
IT is one of the main charms of England

that her counties vary so much. Look at
your map of England, and recall your tours
through her various shires . . . the picture
you conjure up is a colourful " patchwork "
-the broad, flat lands of Lincoln, the rugged
coast of Cornwall, the narrow, scented lanes
of Devon, the moors of Yorkshire and
Derbyshire, and the quiet pastoral scenes of
Suffolk-to mention but a few. I think
that every Englishman is possessed of a real
sense of pride in his native county, and I
could wish that, within the limits of
" security," more had been made of this
pride of county in connection with the war
and the epic achievements of the Line
Regiments. But I am not going to dwell
on the war, but on a conversation I had
recently in a little inn-a wayside inn in my
beloved Warwickshire. In my little " party "
there was a man from Dorset, a man from
Lancashire, a man from Kent, and a man
from Leicestershire, a goodly little band of
representative Englishmen, and the talk
turned to counties, their scenery, their
characteristics, and their place in the warp
'and woof of English life. And how county
pride shone forth as we talked, and smoked,
and drank our English ale ! The man from
Leicestershire painted a wondrous word -
picture of the Vale of Belvoir, and all the
glories of fox-hunting. The soft accents of
the man from Dorset told us of the Hardy
country, conjured up pleasant visions of
Dorset villages, and gave me such a nostalgia
for that fair county that I feel that my first
tour of 1946 must be in that region. But
there was the man from Kent-and he would
yield to none ! Whether he was a " Man
from Kent " or a " Kentish Man " I forget,
but he made us see the glory of Canterbury,
the charm of the Weald, the alluring desolation
of Romney Marsh, and as he talked of his
native land, we could almost smell the hops,
and see the rosy apples in the smiling orchards.
The Lancashire man put down his tankard,
and puffed hard at his pipe. Then he told us
that he was born and bred among the cotton
towns . . . and Bacup, and Bolton, and Bury,
and Nelson were still his loves. But he knew
his Lancashire well, and could tell us of the
unspoiled beauty which still remains, un-
touched by the hand of Industry. It was an
inspiring talk . . . and I commend a study of
English counties to every cyclist ; each has its
own brave history, each its own peculiar

Patterdale,
Westmorland

A stop 6y S+
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charms. Make a good resolution for 1946
-get to know our counties better ! And if
you desire some good books on the counties,
I cannot do better than recommend you to
buy those fascinating volumes by Arthur
Mee. He wrote several, and I have just
finished reading his " Staffordshire " . . .

typically good and informative.

What's in Your Kit?
HOW different are cyclists in the matter

of the items they carry in their kits,
and what wide degrees of tidiness and
untidiness one meets with when saddle bags
are opened, and a search is made for some tool
or " gadget." The other day, riding with
two friends, one sustained rather a nasty cut
on the finger . . . and there was a cry for
iodine, bandages, etc. . . . but among the
curious assortment of repair outfits, rubber
bands, knives, nails, brushes, dusters, route -
maps, etc., which came to light as we stopped
by the roadside, no hand first -aid outfit
could be found ! My own, complete with
every necessity, was at home . . . but I am
carrying it again now. When you do that
winter overhaul, and get things right for the
spring, look to your kit . . . and take the road
equipped for everything !

Cyclists Will Honour His Name
THE " name " is Kirkpatrick Macmillan,

the inventor of the first real bicycle,
and on Sunday, May 19th, there is to be a
cyclists' pilgrimage to the smithy at Courthill,
near Dumfries, where a tablet will be unveiled
by Sir Harold Bowden, Bart., the president
of the National Committee on Cycling. This
is a fine gesture, which will appeal greatly to
all cyclists who have reverence for the past,
and who feel that they owe-as indeed they
do-a debt of gratitude to the man who
invented the cycle, and so bestowed upon
humanity one of the greatest boons of all.
Let us hope that the day will be a good May
day, with sunshine, and the song of birds,
and that for many a long year cyclists will
be glad to ride to Courthill and pay their
homage to the old blacksmith who has given
such joy to so many.

By

H. W. ELEY

St. Valentine
IDID not let St. Valentine's Day go by

without a thought of the romantic past,
when it was the great day for lovers to be
particularly sentimental ; when they sent each
other gay beribboned cards, ornamented with
hearts and Cupid bows, and adorned with
mottoes suggesting undying affection. It
is a day, like Shrove Tuesday, which always
seems to me to mark the approach of spring ;
it marks a step forward in the seasons, and
this year it was not at all a bad day . . .

periods of sunshine . . . and I rode towards
Barnet, and thought of the ancient fair, and
the gipsies who used to haunt it, and all the
shouting and laughter associated with the old-
time horse fair so beloved of our forefathers.
I fancy that Barnet Fair goes back some 600
years, and it is still a mecca for those who want
to buy a horse ! As an American soldier said
to me one day in 1942, " England is a land
where things endure ! "

When Did You Last See a Tricycle?
FOR myself, I seldom see one ; but

recently, on a road in Kent, I met a
fine old man riding a tricycle . . . and happy
he looked. And yet a little incongruous.
I should have liked to talk with him, for I
felt that he was probably an enthusiast. The
sight of him brought memories to me of old
A. j. Wilson, a great performer on a
tricycle, and a man .whose memory will ever
be revered by the older generation of riders.
And, thinking of " A. J.," I hear that the
Motor and Cycle Trades Benevolent Fund,
which he founded and which was so near to
his heart, is flourishing, and that the ball
held in Birmingham on February 15th, in
its aid, was a huge success. The fund does
a fine work, and deserves all our support.

Artists' Lure
IHAVE often referred to my old note-

books wherein are recorded jottings made
on tours and travels looked at one of these
old books the other day,l and found references
to Southwold and Walberswick - those
delectable places in quiet Suffolk, so unspoiled
and so full of charm. Walberswick was ever
a lure for the painter, and many a time,
having crossed the old ferry from Southwold,
have I watched an artist working in water-
colours or oils-depicting those quaint bits
which seem to bring to mind Constable,
and all his genius for this part of England.
This summer, I hope to take my bicycle to
Southwold, and ride around Aldeburgh,
and slip out to Framlingham Castle ruins,
and ride to ancient little Covehithe for a bathe.

Those Wartime Riders
YOU know . . . the riders who " took up "

cycling when there was hardly any
petrol ; the men who had not been astride a
bike for many a long year --and said, with loud
emphasis, that they had rediscovered a joy,
and found a new happiness. Have they all
retained their enthusiasms ? Or have most of
them, now that it is easier to use a car, put
the hike back in its shed, to be neglected and
forgotten ? I fear that many have. It is a
tremendous pity, for I used to like to think
of that big army of " reconverted " men,
finding new health, losing over -weight, and
discovering that the best way of seeing our
matchless countryside was on a cycle. Of
course, I may be unduly pessimistic ; perhaps
the " conversion " has been permanent in
far more cases than we know. Let us hope
so. As a doctor friend of mine said ,o me
recently : " A bit of cycling would do many
folks far more good than all the medicine
I could prescribe ! "
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My Point
of View

By " WAYFARER"

Simple Cure
AWAYWARD thing is an electric battery lamp,

quite beyond the comprehension of an
unmechanical mind like mine ! On a recent evening, as
I was cycling home from business, I observed that my
front lamp, fixed on the fork bracket because of the
rain, was not " doing its stuff." So I reached out with
my foot and gave the thing two slight taps, and, lo and

gale- behold ! the volume of light at least trebled. A
completely unscientific way of carrying on, but effective !
Moral : When your lamp fails, kick it.

started my business career
was an ancient ledger clerk
who liked to keep his
ink -pot well on the
left-hand side of his desk.

' At frequent intervals, as
required, he would transfer
the pen from his right
hand to his left hand. The
latter would then reach out
and dip the pen in the
ink, afterwards being drawn
back to convey the pen to
the other hand, when
operations on the ledger
could be resumed. This
curious method has nothing
-nothing whatever-to do
with cycling, but scores of
cyclists have adopted a no
less laborious and time -
wasting plan of pumping
their tyres, and that is why
the matter is mentioned
here.

When you see a man

aBa.s .ZThr making hard work
to the
f thew .249.-;,a,, inflation job, thanks t- valve being at the lowest

point of the wheel, you
may realise that you are in
the presence of the lineal
descendant of the ancient
ledger clerk above -
mentioned. My policy in
life to find the easiest way
of doing everything, leaving
the hard method for people
who like to give themselves
unnecessary trouble. If
you come in the latter
category, try pumping your
tyre with the valve not far
from the highest point of
the wheel, and see how
much more effective it is
-and easier on the back.
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No Squealing
THE cycle -tourists who were wont to make a song

and dance about the " monotony " of breakfasts
when on holiday-bacon and egg being varied only by
egg and bacon !-have been singularly quiet during the
war years. There has been no squealing. As a matter
of fact, most of us are only too glad to welcome the dish
named-in either order !-day by day on our tours.

" Corn in Egypt" !
WHICH reminds me that at a farmhouse where I

had tea a Saturday or two ago the caterer
placed two boiled eggs on the table and asked : " Can
you manage those ? " Slightly dazed at this sudden and
unexpected plunge into the middle ages (or thereabouts),
I said : " Well, I'm a bit out of practice, but I'll do my
best." And, believe me, my best was quite successful !
I was not so het -up about this incident on the following
day when another caterer told me of eight cyclists
who had turned up unexpectedly for lunch on the
previous Sunday. She, naturally, had no meat to
offer them, but they " made do ' with a couple of
boiled eggs each.

These events provide a gleam of hope in these days
when food prospects have so dismal an appearance-
on paper, anyhow.

Better Batteries
TT is pleasant to be able to record that the batteries

now available seem to be of much better quality than
those supplied during the war period. I use an electric
front lamp only for getting me home from business,
as required, preferring carbide for my serious cycling ;
but -I rely on batteries for my back lighting, and I
must say that my troubles in this respect have been
greatly reduced within recent months. That is all
to the good, especially after the rubbish which was
being dished out to us only a few months ago.

The Retort Obvious
AYOUNG cyclist whom I picked up along the road

the other Sunday and travelled with for a few
miles said this to me, amongst various other things :
" A former touring pal whom I had not met for two
or three years was surprised to find, on a recent chance
encounter, that I am still riding. He asked me when
I was going to pack up cycling, as though that were the
proper thing to do at the end of a specified term of
years, and I replied that I proposed to give up the game
a few days before the undertaker called for me ! " I
thought that a very suitable and effective retort-and
the obvious one-to a foolish question.

Method to Avoid
THIS classic example of " how not to do. it " has

often been cited by me, but it will bear repetition.
One of my colleagues in the Liverpool office where I

Unsuspected Danger
AA YOUNG couple, cycling along a main road,

witnessed an incident which suggested a new
and unsuspected danger. A knife, some six or eight
inches long, fell-from nowhere, apparently-in the
middle of the highway, and an open motor car which
had just overtaken the cyclists came to a standstill.
Examination showed that the knife, thrown at random

-boy behind the hedge, had gone
through the hood of the car. A " local " came along
and helped in the inquiry, with the result that the boy
and his companions were bundled into the car and
carried off to the nearest police -station, where, it is
to be hoped, they were suitably dealt with.

The Safe Time
WHEN buying carbide the other day I murmured

that I was very fond of night -riding, and must
have a good light. To my surprise, a stranger who
was standing by said " That's the safe time for cycling,
isn't it ? " This was interesting to me because he voiced
a view I have altvays held regarding the safety aspect
of riding in the dark. As a rule there is less traffic
about and you know- where it is, particularly at cross-
roads.

Longings
THE Three Musketeers, who sometimes foregather

(fortuitously)] for Sunday lunch, and then spend
the rest of the day together, were riding through a small
country town when they overtook a young man and his
wife, walking, complete with laden pram. As the
cyclists went by the man said, very quietly : " You
lucky chaps . . . I used to
do a lot of that I " I called
out, as the cavalcade moved
on : " And will do so again,
it is hoped ! " Looking
hack, I noted that the faces
of the happy couple were
wreathed in smiles, and so
one trusts that the day will
come when cycling enthu-
siasm, obviously hardly
slumbering, will boil over,
with the result that another
tandem, plus side -car, makes
its appearance along the road .

Gratuitous Advice
nNE evening in January,
".." as I was making my
way home from a visit to the
country, a motor -car sidled
up alongside and quietly ran .

by me for a few yards, -
gradually closing in.
" Somebody wants to know
the way," was my thought,
and then a voice spoke
thus : " I say, mister, I'd get
a new rear light for that bike
if I were you. That's a
very poor one." Without
removing my eyes from the
road, but wondering who
my thoughtful and solicitous
friend could be, I ejaculated:
" All right / " The car
forged ahead, sh owing

me the inscription " POLICE " on its back. It
might have made a difference to my reply had I known
earlier, and there would surely have been an argument
-more forcible than polite on my part. I was (and
am) concerned only with obeying the law, and I felt
satisfied that I was doing that. Therefore, the police
" advice " was unwarranted, and I would have told the
occupants of the car so. Anyhow, the " very poor "
battery lasted me for another fortnight and was then
scrapped, in the ordinary course of events.

The. Imponderable Dog
IFIND that, as a cyclist, I am really becoming rather

afraid of dogs. Probably this state of fear arises
because of the conviction that it is undesirable for one
of my years to be thrown off his bicycle more often
than is really necessary. Moreover, there is the
question of damaged clothing-and the outrageous
price (and quality) of new garments, with coupons
lurking in the background or, rather, with the know-
ledge that there are no coupons lurking in the back-
ground, or anywhere else ! If there is anything in
my view that our canine friends have been taking
advantage of the reduction of motor -car traffic during
the last few years, then there is some hope that, with the
return of " the basic," they will trim their sails'-and
mend their manners.

On a recent daylight occasion, as I was passing through
suburbia, a dog which was accompanied by (but was
obviously not under the control of) two people dashed
across the roadway and disappeared into a spinney.
A mild attack of intuition at once told me that, when
the dog had completed his investigations, he would
dash back across the road, unmindful of anything
but rejoining the folks to whom he belonged. I
therefore made a point of watching my step.. Intuition
was correct. It probably saved me, at worst, a crash ;
at best, a fright.

Perpetual Policy
" SAFETY FIRST " is no doubt a good slogan,

but " Safety Always "I is better. To act in
the safe way mugt be a perpetual policy. Personally,
I refuse to take liberties, even in the presence of a
road intersection provided with automatic signals.
And this is one of my reasons : On a frosty morning
this winter the lights had changed down to green, and
I was free to cross a busy main road. I was too per
cent. correct in doing so. But on my right I noticed
a motor -cyclist coming along.- He was either foolish,
or careless, or both. Anyhow, his brakes were on
and he was squirming all over the place. Being unable
to stop he went through " on the red," and, having
completed the crossing, managed to come to a stand-
still: Fortunately for me, and perhaps for- the motor-
cyclist as well, I instinctively decided to jet him have
the road while he completed his gymnastics, willingly
abrogating my rights, which I am not prepared lightly
to exchange for rites of the funeral type I

The hymn which adjures us to ' cast care aside "
has no application whatever in respect of road usage.
The practice of safety as a perpetual policy is eminently
desirable.

The Small Things
WE do not always remember, as cyclists, how much

depends on the small things. Take, for example,
a valve stem, which forms an infinitesimal percentage
of the bicycle as a whole. But the importance of this
is out of all proportion to its size. Lose your valve
stem-it sometimes happens during the repair of a
puncture-and where are you ? In the vernacular,
the answer is : " In the cart." I, personally, do not
carry much in the way of spares, but I make an exception
as regards valve stems. I also carry a spare locking -nut
for the valve and a spare chain -link. These small
items weigh nothing and occupy little space. Some day
one of them may " save my life."

The
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SYNCHRONOUS MOTOR
Enclosed Type

by C. & H., self-starting, exceptionally
good torque ; rotor speed 200
200-250 v. a.c. 50 c. Consumption 3
watts. Size 2.1 x 2in. Geared I r. 60
min., 'can be reset to zero by friction
drive from front or back. Shaft _Sin. x
1110in., to run clockwise; ideal
movements for making electric clocks,
time -switches, etc. Nickel -plated
finish. Price 2716 each. Registered
post and packing, 12 to I Dial
Trains to fit above spindle, per set, 316.
15 AMP. MERCURY SWITCHES,
enclosed bakelite tubular cases, 24in. x
tin., fitted swivel saddle, connector
block, etc., 516 each.
WIRE - WOUND NON -INDUC-
TIVE RESISTANCES, 2 watt, ideal
'or Meter Shunts, Resistance Boxes,
ate., 2,1- per cent. accuracy, wound on
gakelite bobbins, Hin. x in. One of
tach of the following ratings, 25, 100,
(00, 400, 600, 1,000 and 2,000 ohms.
;16 per lot, postage paid, quantities
mailable.
ELECTRO MAGNETS, 200-250 volts
A.C. ,Resistance 320 ohms, Qin. x
/in., 316 each.
OVING COIL HEADPHONES,

'.M. energised by Alni Magnets, 45
Mins, coil. Ideal for Mikes, Minia-
ure Loudspeakers, etc. I4in. overall

bakelite cases, Sin. front flange. 716.
OVING COIL MICROPHONES,

tted as hand mic. with switch in
andle, 45 ohms speech coil, 1216 each.
'HROAT MICROPHONES, fitted
/ith elastic bands, 'phone, plug, 15
hen speech coils, etc., 716 each.
LAKE YOUR OWN DARK ROOM
:LOCK. SANGAM 0 SYN.
,H RONOUS MOTOR, self-starting.
30-250 A.C., 50 c. Geared I rev.
1 sec., to run clockwise. Shaft length,
'10in. g 1110in. Friction drive to reset

zero. Size 2 x 17 x 2216 each.
egistered post and packing, II- extra.
ESPIRATOR CARBON MICRO -
HONES, fitted, 'phone plug, lead,

516 each.
0 CALLERS ONLY.-A compre-
msive stock of scientific instruments,
eters, gears, relays. etc.
I. FRANKS, Scientific Stores,
1, NEW OXFORD STREET, W.C.1

Tel. : MUSeum 9594.

(on- tittle
APPARATUS

OFFER

10/6
OR INCLUDING

CHEMICALS

21/ -
(England, Scot-
land and Wales

only.
Send 61. stamped
envelope for Price
List of other

equipment.

BECK
ETHIC DEPT. A), 60, HIGH STREET,
STOKE NEWINGTON, LONDON. NAG.
et '"Experiments in Chemistry,' 7d P.O.

LITTON'S ONE -WEEK SHORT.
AND is used by over 60,000 men
id women; Accepted by Services
id examining bodies. Test Lesson
. Write Dept. '.M., 93 Greatussell St., London, W.C.I.

FABRICATED PLATEWORK
INSTRUCTIONAL AND GENERAL

ENGINEERING
ELDING AND REPAIRS IN ALL

METALS

DD ENGINEERING &
WELDING CO.,

, Arkwright St., Nottingham
'Phone : Nottm. 89455

;E DEPT. FOR TECHNICAL BOOKS

OYLES
FOR BOOKS
lew and secondhand Books on
ngineering and all other subjects.
25, Charing X Rd., London, W.C.2
Jri 9 a.m.-6 p.m. including Saturday.
ephone ; Gerrard E560 (16 lines)

COMPLETE

CONTROL
The specially processed Fibrax material
gives maximum frictional control of
revolutions under all conditions. Fitted
as brake liners its retarding effect is sure
and definite. Used in clutches it is
recognised as the best method for con-
veying power in a smooth, constant and
economical way. Fibrax is made from
the finest asbestos, reinforced with zinc

77te,o, oixways. grip !
FIBRAX LTD., 2, TUDOR STREET, LONDON, E.C.4

or brass wire (or non-metallic), and
supplied as follows :

FIBRAX FLEXIBLE supplied in
rolls in all widths with selvedges.
FIBRAX DIE PRESSED BRAKE
LINERS, processed to withstand
heaviest braking and great frictional
heat. Supplied in any radius,
length, width and thickness.
FIBRAX TM2 LINERS, for the
lighter type of brakes used on
conveyor plants, etc.
FIBRAX CLUTCH RINGS, in at
types and sizes.
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YOU CAN TIN ANY METAL QUICKLY AND EASILY
with

HOYT'S TINNING COMPOUND !
consisting of fine powdered tin combined with an active flux
NO SEPARATE APPLICATION OF FLUX, SOLDER OR TIN REQUIRED

JUST CLEAN THE METAL AND FOLLOW DIRECTIONS

Heat the work and just sprinkle the powder
evenly upon surface to be tinned. The flux should

boil " and its cleansing action will be assisted
if the surface is scrubbed with a wire brush at this
stage. When flux has all melted and the surface
is tinned evenly all over remove from heat and

wipe with a clean rag.
Now available in 1 -lb. tins 7,'-, 7 -lb. tins 45,6,
and 14 -lb. tins, 87, 6. Carriage paid on all orders of 7 -lb. or over.

HOYT METAL CO. of GREAT BRITAIN - Dept. E  DEODAR ROAD
PUTNEY ' LONDON SW-I5

SMALL TOOLS
Drills, Reamers, Lathe Tools, Micrometers, etc.

EVERYTHING FOR THE
ENGINEER -MECHANIC

Bench Millers, Lathes, Bench Drills, Electric Motors
A.C. and D.C.

Send 41d. for Lists

NUTTALL'S (LATIIES) LIMITED,
MANSFIELD, NOTTS.

BOOKS-
" Publishing for Pleasure and Profit "
(How to start and run a publishing
business), 3/6.
" How I Toured the World on Nothing,"
1/8. by W. Buehler.

The Art of Scale Model Aircraft
Building " 4,11, by V. J. G. Woodason." Toys from Scrap for Pleasure or
Profit," 3/6, by W. Lee.

Money in Exports " (Trading in 41
different Markets). 1016.

USEFUL PUBLICATIONS,
37 Aldwych London,W.0

an' OIL COI t

11;;*
RLINBAKEN.MANCHESTER I

For increased power, im-
proved petrol consumption,
better starting. - Send for
interesting booklet Zr.

BUILD YOUR OWN-
TOY MAKER'S or MODEL MAKER'S
LATHE from readily obtainable parts

ONLY (costing about 501-).

SET of clear Diagrams and Instructions
for making all parts easily-including
alternative types of chuck, headstock,
etc., etc. Price 3/6d. Parts stocked.

P. M. BARHAM, La Hougue
Vale, Guernsey, C.I. (New address)

BOOKS
A.B.C. OF L.M.S.
A.B.C. OF G.W.R. .-. 1/6
G.W.R., L.N.E. TITANS each ...
" TRAINS " ILLUSTRATED ...

Postage lid. each extra.
LOCOS OF SIR NIGEL GRESLEY 10/6
BRITISH LOCOMOTIVE TYPES
ISLE OF MAN RAILWAY

Postage 6d. each extra.
MODEL RAILWAY CONSTRUCTION... 1.'6
MODEL SHIPS AND BOATS ... 1,6
OUR RAILWAY HISTORY, complete

NEW EDITION with Map ... 15/ -
Postage 3d. extra.

PARTS LIST ' 0 ' or " 00 " 3d. each.

TYLDESLEY & HOLBROOK
109, DEANSGATE,
MANCHESTER, 3.

CONSULTANT SCIENTIST specialises
in unusual problems. Enquiries invited,
trade or private.-Box No. 150, Tower
House, Southampton Street, Strand,
W.C.2.

DURALUMIN SHEETS. New,
polished, 36in. x 19in., 8/6 ; 24in. x 24in.,
5/6. Other sizes to order. -29, Grosvenor
Cres., Hillingdon, Middx.

TRANSFORMERS DESIGNED, 2/6d.
To your own specification. Send full
details of your requirements together with
P.O. for 2/6d., and receive thoroughly
practical and comprehensive instructions
for winding and assembling. Satisfaction
assured.-D. E. Barber, 44, Bowood.
Road, Sheffield, 11,

SPARKS' DATA SHEETS
Provide full constructional details,
theoretical diagram, component list,
and full-size black and white prints
of Tested and Guaranteed Designs.

AT LAST
I announce the release of my

A.C. D.C. MIDGET RECEIVER.
No. L.U2.1. The Sot you have been
waiting for. Three valves plus rect.
AIL waves. Self-contained aerial and
Speaker. Fine results. All partsobtainable2:6
THREE -VALVE S.W. RECEIVER
(Batt.). H.F. Stage. Rand -spread.
The set for DX. logging. Plug-in
coils . 2'6
31IDGET 1 -VALVE PORTABLE.
All -dry batt. MT, waves. 2/6
3111)G ET 3 -VALVE PORTABLE.
All -dry butt. Med. wave. Self-con-
tained aerial and speaker. 8 x 6 x 31 2i6
MIDGET TWO-VAEVER. All -dry
batt. Med. wave. 9v. H.T. 31 x 51 x
3 . 2/6
THREE -VALVE T.R.E. SET. Batt.
ML waves. (No. L.O. 4) A fine set 2/6
A.C. THREE-VALVER (No. L.0./9).
MI. waves. 31 watts output. Quality 2/6
FOUR -VALVE T.R.F. SET (No. LO./
8). MT, waves. P.P. output. Power
and quality. Batt. operation. P.U. 2/6
A.C. 8 WATT AMPLIFIER. Neg.
feed -bark: P.P. output. Power with
quality _. - - 2/6
A.C., D.C. PORTABLE AMPLIFIER.
6 to 8 watts output ... 3;6
A.C. QUALITY RADIOGRAM. De-
signed for quality rather than range.
Med. waves. 8 watts. P.P. output 3/6
RADIO UNIT. Two valves for use
with A.C. or A.C.; D.C. amplifiers .. 2/6
A.C. QUALITY 2-VALVER. 'Med.
waves. A most popular set ... 2/6
34 WATT A.C. AMPLIFIER ... 2/6
TWO -VALVE AMPLIFIER (Batt.).
Pentode output. Fine vol.... _. 2/6
THREE -VALVE ditto with push-pull
output. Ideal for P.C. 2/6
SUPER S.W. TWO-VALVER (Batt.).
A popular well tested Rx. 2I6
COMPACT STRAIGHT 3 SET (Batt.).
Med. waves. Good vol. ._ 2/ -
HIGH GAIN CRYSTAL SET. Med.
waves. Selective ... 1'6
ELECTRIC GUITAR UNITS ... 6/ -
Other Data Sheets. Elec. One -String
Fiddle ; A.C. Charger ; D.C. Charger ;
Ohms Law ; Auto. G.B. Circuits ;
Colour Code ; Shocking Coil, etc.
Please send stamp with order and for List.

L. ORMOND SPARKS (II),
9, PBoebeth Road, Brockley, S.E.4
(Ladywell S.R. Station) (Lee Green 0220)
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Whatever your age, you can now
study for the all-important Matric-
ulation Examination at home on
" NO PASS-NO FEE " terms.
" MATRIC " is the accepted pass-
port to all careers, and opens up
opportunities which would other-
wise be completely closed to you.
Ensure the success and security of
you and yours through post-war
difficulties by writing for - our
valuable "Guide to Matriculation"
immediately-FREE and without
obligation. (Dept. 160),
356, Oxford Street, London, W.1.

" DORSET "

5 Valve 3 Wave Superhet
The finest drawings and instructions
ever produced for the enthusiastic
set builder. Theoretical circuit, under
chassis layout, above chassis layout,
dritHng template, heater wiring,
group board assembly and point-to-
poi t wiring instructions, also parts
list. PRICE Available April.
Thig set can be made without previous
radio experience and can be built in
stages out of income. 3 wave coil
pack specially designed for the job.
Group board assembly obtainable
ready made. Also available :

WIZARD " 4 valve TRF A.C./D.C.
circuit, 5/- ; " DORSET " battery
3 circuit, 3/6 ; "'DORSET " Amplifier
circuit, A.C./D.C., 6-8 watts, 5/-. Write
Weldona Radio Accessories, Ltd.,
12, Gilbert Road, Swanag,e, Dorset.

Easily made
From Our

Castings.

J.HALLAM
8c SON,

Upton, Poole,
Dorset.

MINIATURE PETROL ENGINES fee.
Aeroplanes and Speed Boats.

Send at, fur Particulars
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One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, AERO, ETC.
Plastics-Radio-Aero Engines ----Aircraft Design-
Welding-Aerodynamics-Electrical Engineering-
Television-Electric Wiring-Talking Picture Work
-Generation and Supply-Works Management-
Metallurgy-Refrigeration-Planning, Estimating,
Rate-fixing-Time and Motion Study-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or RIF Concrete
Draughtsmanship-Sanitary Engineering.

GENERAL
Matriculation-College of Preceptors-Chartered
Institute of Secretaries-Aircraft Apprentice.

MUNICIPAL SERVICE
School Attendance Officer-Handicraft Teacher-
Registrar-Housing Manager-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
and Cy. Engineers-P.A.S.I.

THE BUILDING BOOM-
SECURE YOUR SHARE!

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

_BECOME A DRAUGHTSMAN
QUALIFY AT HOME

AND EARN BIG MONEY
Men and Youths urgently wanted for well paid
positions as Draughtsmen, Inspectors, etc.,
in Aero, Jig and Tool, Press Tool, Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
who are willing to learn-our Guaranteed

" Home Study" courses
will get you in. Those
already engaged in the
General Drawing Office
should study some
specialised 'Branch such
as Jig and Tool or Press
Tool Work and so con-
siderably increase their
scope and earning
capacity.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICAN BRANCH: E.C.S.A., P.O. BOX 8417 JOHANNESBURG.

"PRACTICAL ENGINEERING" said-
We recommend all readers interested in improving their position

to apply for a copy of this valuable Book. " Success in
Engineering " is not a pamphlet. It is a 132 -page book,
containing valuable and vital information on all branches of
engineering . . . There are many engaged in engineering who
owe their success to The National Institute of Engineering.
The FREE GUIDE explains :

Openings, prospects, salaries, etc., in Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building.

 How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

Write now for your
copy of this remarkable
publication.
A.M.I.E.E., A.M.I.Mech.E.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.A.E., A.F.R.Ae.S.,
A.M.I.S.E., M.R.San.I.,
London B.Sc., Degrees.
Fully guaranteed postal courses for
all the above and many other
examinations. Fully described in
the Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS-OR NO FEE

FOUNDED 1885- FOREMOST TODAY-OVER 100,000 SUCCESSES

"Practical Mechanics," Advice BureauCOUPON
This coupon is available until April :30th, 1946,

A and must be attached to all letters containing
queries, together with 3 penny stamps. A
stamped, addressed envelope must also be enclosed.

Practical Mechanics. April, 1946.

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and Building ? .This book contains a mine of valuable and exclusive
information and may well prove to be the turning point in
your career.

PROMPT TUTORIAL SERVICE GUARANTEED.

FREE COUPON
To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1.
Please forward your FREE Guide to

NAME
ADDRESS

My general interest is in : (r) ENGINEERING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in where you already have a special preference.
(Id. stamp only required if unseated envelope used.)
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and Printed in England by the Newnes and Pearson Printing Co., Ltd., Exmoor Street, London, W.10. Sole Agents for Australia ai
New Zealand-Gordon & Gotch. Ltd. Sole Agents for South Africa-Central News Agency, Ltd. Subscription Rates (includir
Postage) : Inland, 105. 6d. per annum. Abroad. 10s. per annum. Canada. 10s. per annum. --Registered at the G.P.O. for transinissit

by Canadian Magazine Post.
CONDITIONS OF SALE AND SUPPLY : This periodical is sold subject to the following conditions, namely, that it shall nc
without the written consent of the publishers first given, be lent, re -sold, hired out or otherwise disposed of by way of 'Ira
except at the full retail price of 9d. ; and that it shall not be lent, re -sold, hired out or otherwise disposed of in a mutilated co
dition or in any unauthorised cover by way of Trade ; or affixed to or as part of any publication or advertising. literary or victor:

matter whatsoever.


